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CONTRACTORS TO 


The United States Army and Navy 
The British Admiralty 


THE BURGESS COMPANY 


MARBLEHEAD, MASS. 


Sole Licencees for the United States Member of the Aircraft 


for the Dunne Patents Manufacturers Association 
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Intake Side Hall-Scott, “BIG SIX” Airplane Engine 


This Hall-Scott, Type A-5a, rated at 150 H.P., is offered after having most 
successfully passed severe running tests as required by Hall-Scott engineers, 
and final 48 hour endurance, running test, on cradle type torque stand, 
with propeller directly connected, in accordance with U. S. Government 
requirements. (Spec. 1002.) 


Total weight, complete and ready for service, , , » 578 lbs. 

Weight per H.P. (Based on actual H.P. development, ot 1, 300 R. P. M.) 3.61 “ 

Consumption gasoline in lbs. per H.P. hour, ‘ ‘ ‘ ; ° ° 565 
a lubricating oil “ “ - ° ° ° ‘ ‘ ° 025 


HALL-SCOTT AIRPLANE ENGINES, both four and six cylinder types, are 
used by U. S. Army and Navy Departments, and are generally used by all 
leading American airplane manufacturers. 


Hall-Scott Motor Car Co., Inc. F. P. Whitaker 
General Offices EASTERN REPRESENTATIVE 


Crocker Bldg., San Francisco, Calif. 165 Broadway, New York City 
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SEND FOR CATALOG 


B. F. STURTEVANT COMPANY 
HYDE PARK, BOSTON, MASS. 




















Fortunately, the present 
crisis finds the Standard 
Parts Company ready to 
help you greatly in the 
rush demand for airplanes. 


We are able to ship im- 
mediately necessary parts 
for the construction of air- 
planes the government must 
have in a hurry. 


You can order from us 
at once such parts as: 


Steel Tubing 
Stabilizer Tubes 


AVIATION 





Airplane Parts! 


Immediate Delivery! 


Push Rod Tubes 

Tubing formed per B/P’s 
and straight tubing in di- 
ameters ranging from 4%” 
to 2%", 14 gauge (.083’’) 
to 22 gauge (.028’’) 


Special Rod Assemblies 

Rims of all sizes to gov- 
ernment specifications 

Bearings 

Tire Rims 

Springs 

Forgings. 


For years we have 














made oval and ‘‘D’”’ 
shaped tubing for the 
Curtiss Airplane Co. 


Let us help you make 
your estimates. 


Write us for information 
at once before you submit 
your bids for airplane con- 
struction. 


If you have already made 
a contract, wire or write us 
immediately and take ad- 
vantage of the instant ser- 
vice we can render you. 


The factories of this company have been among the foremost in the 
field of motor-driven vehicles since the earliest days of the industry. 
Our engineering department and our laboratories are among the 
most complete in the world. 


The Standard Parts Company, Cleveland, Ohio, U. S. A. 


Famous for Stanweld Rims, Tubing, etc., Perfection Springs, Bock Bearings, 


Axles, Perfection Heaters, Forgings, Hubs, etc., etc. 


September ], 19); 
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O speed up the production of airplane 
motors, without in any degree slighting 
the accuracy that is so essential, install 


Universal 
Hollow-Hexagon 
Turret Lathes 


Even on the most exacting work these machines take 
two cuts at one time—face or undercut or form with 
the square turret on the carriage while the hollow- 
hexagon turret is boring or turning. 


Ask for Descriptive Literature 


THE WARNER & SWASEY COMPANY 
CLEVELAND, OHIO, U. S. A. 


TURRET LATHES—TURRET SCREW MACHINES—BRASS WORKING MACHINE TOOLS 


NEW YORK Office—Singer Bldg. Boston Office—Oliver Bldg. Buffalo Office—Iroquois Bldg. 
Detroit Office—Ford Bldg. Chicago Office and Show Rooms—618-622 Washington Blvd. 
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LOGICAL EQUIPMENT fF 














Official Government tests at the Bureau of Stand- 
ards have shown that ACKERMAN WHEELS will 
successfully resist all the ordinary compression and side 
thrust shocks to which the landing gear of the modern 
airplane is subjected and that they have greater reserve 
power to meet extraordinary loads. 


Constructors can greatly simplify the complex 
problems of landing gear design by the adoption of 
rigid axles with ACKERMAN WHEELS and at the 
same time insure a better landing support for the air- 
plane. 





The spring action of the wheel absorbs all shock 
before it reaches the axle, prevents rebound and makes 


SHOCK ABSORBERS UNNECESSARY 
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HE MODERN AIRPLANE 














The most severe tests and actual field practice have 
proven the correctness of the statement that ACK ER- 
MAN WHEELS are logical equipment for the modern 


airplane. 


Write us for suggestions for building landing gear 
. and rigid axles for ACKERMAN WHEELS. 


Wheels built for any weight 
machine from 500 pounds up. 





The ACKERMAN WHEEL COMPANY 


ROCKEFELLER BUILDING - - - CLEVELAND, OHIO 
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Constructors can greatly simplify the complex 
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HE MODERN AIRPLANE. 











The most severe tests and actual field practice have 
proven the correctness of the statement that ACKER- 
MAN WHEELS are logical equipment for the modern 


airplane. 


Write us for suggestions for building landing gear 
and rigid axles for ACKERMAN WHEELS. 


Wheels built for any weight 
machine from 500 pounds up. 





The ACKERMAN WHEEL COMPANY 


ROCKEFELLER BUILDING ~ - - CLEVELAND, OHIO 
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Safeguarding the 
Airplane Motor me 


On the perfect performance 











of the motor depends the 
entire life of the airplane and 


its occupants. 


\ 


i 






@ The use of the BOYCE 
MOTO METER 


gives to the pilot at all times an unfailing indication 


of the motor's condition. Its accuracy is absolute, 
its construction a masterpiece of scientific design. 


i The Boyce Moto-Meter is standard equipment on 
65 motor cars, trucks and airplanes. 












q The great success of this motor heat indicator has 
been due to its extreme accuracy. Its action is 







unfailing. 






¢ Such an instrument unless accurate, is worthless. 







THE MOTO-METER CO., Inc. 
Long Island City New York 
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EXTRACTS FROM ARMY AND NAVY REPORT— 


“The engine performed a very satisfactory endurance test. Ob- 
servations throughout the test showed that the vibrations were low, quick 
acceleration and good carburetion maintained, also the absence of oil 
leakage was another good feature as well as no evidence of water leakage 


at any of the joints.” 


“ The engine demonstrated that its design and construction was such 
that it would stand endurance test of a much longer duration as when 
the run was stopped the engine was functioning very satisfactorily.” 


“The inspection of the engine after the 48-hour endurance test 
showed the fundamental design to be such that satisfactory service would 
be given by this power plant. The quality of the workmanship through- 
out was of a very high order, and also that the very best of material had 


been used throughout the engine.” 


UNION GAS ENGINE CO. 


OAKLAND—CALIFORNIA 
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J. ROBINSON HALL 


AEROPLANES, MOTORS 
AND EQUIPMENT 


PACIFIC COAST 
REPRESENTATIVE 


FOREIGN AND AMERICAN 
MANUFPACTURERS 


Cc. M. SOMMERVILLE 
SALES MANAGER 


609-611 Merritt Bldg., ‘Los Angeles, California 
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Bearing 
Safety 


The First Requisite of Airplanes 


F there’s one place—more than another that calls for de 
pendability it’s in the vital power points of airplanes. To 
successfully withstand the terrific end thrusts and radia 

loads—the shaft deflections caused by the warping and weav- 
ing of the planes, SKF Ball Bearings are made to automatically 
absorb even the slightest binding strain without wearing. 
























Two rows of balls insure maximum carrying capacity and 
greater safety. No matter at what cost, the bearings of your air- 
plane should be the best. Know this: that the airplane with the 
factor of safety—the airplane of long life is equipped with SKF 
Ball Bearings. 









SAFETY FIRST—SELF-ALIGNMENT 


SKF SALL BEARING CO. 


Hartford Conn. 








Airplane Propeller Specialists 





ei 


Propellers for airplanes, 
hydroairplanes, dirigibles, 
etc., designed and built to 
the individual requirements 
of your power plant and 
type of machine. 


Inquiries solicited. 
A high percentage of the 
latest and most successful 
war machines on the various 
fronts are equipped with 
LANG PROPELLERS. 


qc TTCTtTjjr "Kt iinti 


Lang Propeller Company of America, Inc. 
New York Office s¢ $8 : Room 419, 30 East 42d Street 
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Specialization 


—in rubber parts for aircraft 


HAT is it you are experiencing difficulty in se- 

curing? Perhaps it is the rubber grips for your 
aircraft, or it may be good inner tubes. There are 
undoubtedly a hundred and one small and large parts 
that are retarding your deliveries. Bring your prob- 
lems to us. Learn about 


DURAL 


rubber quality. Go where relieving you of the trou- 
bles you are now experiencing in securing rubber 
parts is a specialty. Familiarity with aircraft work, 
experienced men, and latest factory equipment enable 
us to quickly manufacture the various rubber parts 
you need. 


You are anxious to increase your production! Are 
you being held back through inability to secure rub- 
ber parts? If so, tell us your requirements. Other 
firms like you are being 
helped by our service. We 
can do as much for you as we 
are doing for them. Write. 


DURAL RUBBER CORPORATION 


FLEMINGTON, N. J. 
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LEWIS & VOUGHT CORPORATION 
WEBSTER AND 7th AVENUES, 
LONG ISLAND CITY, N.Y. 
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Y@sHUR facilities at Newport 
a4 News, Va., permit us to 
take for aviation training im- 
mediately 40 more students, 
30 on land machines 10 on fly- 
ing boats. 


This offers an excellent opportunity 
for men to gain aviation training at an 
old established school where the best 
of instruction and a wide variety of 
types of aeroplanes, hydroaeroplanes 
and flying boats are available. 


Students will be accepted in order of 
enrollment. 


For full information wire or apply 





Atlantic Coast Aeronautical Station, 
Newport News, Va. 
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ERIODS of expectancy are as a rule difficult to 
bear, the more so when uncertainty and silence 
play a vital role in the suecessful prosecution of 

aplan. The present status of the airplane building pro- 
gram adopted by the Army and Navy is, so far as 
concerns the public, surrounded with military secrecy. 

How far the construction of the several thousands of 
airplanes has proceeded and what results have been 
accomplished are and must needs be, kept from the press. 
Until results of military or naval importance oceur, the 
public is expected to withhold judgment on the success 
or failure of the work that is being undertaken with the 
appropriations allotted this new service. 

Rumors which have reached the public through the 
newspapers give the encouraging impression that a new 
appropriation for aircraft is likely to be asked from 
Congress. It is also hinted, and this should cause wide- 
spread satisfaction, that the initial appropriation of 
$640,000,000 is to be largely exceeded in the second 
request. 

If the United States is to secure the mastery of the 
air by next spring, the requirements needed to accomplish 
this task will stagger the imagination of even those who 
thought that they had exhausted this faculty in the last 
year. But the knowledge that our military and naval 
authorities. the foreign experts, and the experienced 
business men who have been taken into the service are 
all agreed on a plan based on facts gained from the 
experience of our Allies, is reassuring as to the pressing 
need for expansion. 

If those interested in our Air Service, which should 
include every citizen, will unflinchingly support those 
who are carrying out this great task, the country will 
find in a short time that the genius of America has once 
more forged the weapon which will achieve the triumph 
of democracy. 





Scandal Hunters 

One of the most fruitful sources of news is the sus- 
Picion of ‘‘ graft.’’ When all other sources of news fail, 
the easiest way to create a startling sensation is to gather 
an array of large sums and arouse a feeling of wrong- 
doing. 

The widely printed news of the prices at which air- 
planes have been ordered by the Government, with the 
insinuation that they were excessive and extortionate, 
has served to bring out several statements from the 
authorities and constructors which have been a sufficient 
answer to the charges. 

The public is likely to be startled when it learns of 


159 





the great expense involved by the training of aviators 
and building of airplanes. It is generally estimated that 
the training of a military aviator costs between ten and 
twenty thousand dollars. Ground schools have to be 
maintained, great tracts of land must be acquired for 
flying fields, and a sufficient number of airplanes must 
be available so that one-half may be undergoing repair 
and overhauling while the other half is in service. 
Breakage is inevitable and engines rapidly wear out 
under the terrific strain of continually running at full 
power. 

Motor trucks and motorcycles play an important part 
in the subsidiary equipment of a flying field; elaborate 
work shops with expert mechanics are just as much 
needed. All this expensive matériel is essential for the 
maintenance of efficient training stations. 

The cost of the material that enters into airplane con- 
struction would be prohibitive in any other commercial 
product. Spruce and other woods used in airplane con- 
struction have risen to prices hitherto believed impossible. 
Virtually the same statement applies to linen. The metal 
fittings of airplanes require the finest material known 
to the metallurgist. The amount of manual labor ex- 
pended on airplanes is so great that only those in the 
business realize its extent and cost. 

It has been stated that the cost of applying the 
‘‘ dope ’’ to the wings is greater than the cost of the 
linen. The only labor that can successfully be employed 
in airplane construction or engine work is that of the 
most expert wood workers and mechanics. To attract 
them from other fields has required great inducements. 
Rapid production of aireraft has called for continuous 
overtime charges. 

Expanding organizations have been subject to wasteful 
experiments with half-trained, little experienced. men, 
until real talent became available and produced the 
desired results. All these factors enter into the price 
charged to the Government; that a margin of safety 
should enter this price is but the manufacturer’s legiti- 
mate desire to make fair profits. 

Experimental work such as has been required by the 
Government is the most expensive of all kinds as it neces- 
sitates constant alterations of design which obviously 
defeat, to a large extent, the advantages derived from 
standardization. 

The airplane manufacturers have been willing to meet 
the Government’s prices on a fair basis and expert advice 
of the Aireraft Production Board can be relied upon 
to see that all parties will be treated fairly and that. no 

undue advantage will be taken of the Government’s 


position. 





Controls and Control Surfaces 
By W. J. Waterhouse 


In the present article it is attempted to cover briefly the 
details of control surfaces from a structural point of view 
only, since much valuable information has previously been 
published on the aerodynamic properties of sections adapted 
to their use. 

In past years, little attention has been given to the design 
of elevators, rudders, stabilizers and ailerons, as to strength; 
probably because of the fact that but few of the early de- 
signers realized the magnitude of the stresses actually imposed 
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upon these members under adverse flight conditions. How- 
ever, with increase in size, speed, weight and horsepower of 
airplanes of today, designers have displayed more skill and 
judgment in the design of these ever important parts. 

The United States Army specifications require that elevators 
and stabilizers be so designed as to show a factor of safety of 
24o, when set at an angle of incidence of —20 deg. and —6 
deg. respectively, for a speed of 100 m.p.h. 

The tail surfaces of each individual airplane are bound to 


have some particular characteristics of their own, for each of 


which the designer, if experienced, has some particular object 
in view, either efficiency, strength or simplicity of construction. 
In this article, as a concrete example, the air loads on tail 
surfaces for the two-seater, unarmed tractor biplane of the 
reconnaissance type have been investigated, this type offer- 
ing the following characteristics: Average weight, 2750 lb. 
loaded; maximum speed, 87 m.p.h.; minimum speed, 45 
m.p.h.; horsepower, 150-160. 

The average loading on the elevators and stabilizers for the 
conditions prescribed by the Government for machines of the 
above type and characteristics is equivalent to approximately 
50 Ib. per square foot for the elevators and 22 lb. per square 
foot for the stabilizers. 

This is, however, based on the assumption that the elevators 
and stabilizers are working in a free and undisturbed flow of 
air; however, it is generally conceded that the flow of air past 


160 


the stabilizer, when at high or low angles of incidenee, ; 
broken into eddies, causing considerable interference with th 
air pressures on the elevators and rudder while being turng 
through their working range of positive and negative angle 
but want of reliable wind channel data regarding this effeg 
of interference forces us to treat the subject as though y 
interference existed. 
Tests 

In tests condueted by the writer on a stabilizer and eley. 
tors the surfaces were double cambered and the strucetuy) 
elements were symmetrical so that the strength is the sam 
whether the load acts vertically upward or downward. 

These surfaces were attached to a jig specially designed y 
as to support them in the same manner as when fixed to th 
body; the load was applied at the top face of the surfacg 
only; the general arrangement of the test is shown in Fig, 
The loads consisted of small bags of sand weighing 17% }, 
to a bag, and were arranged as shown. The elevators su 
tained a distributed load of 455 Ib. or 27.5 lb. per sq. ft., whik 
the stabilizers sustained a distributed load of 2250 lb. or 555 
lb. per sq. ft. 

It might be of interest to state that at the time of failuy 
all wood members were unaffected, the failure of the meta 
fittings being responsible for the collapse of the structure, | 
refer to this point in construction, because investigation ¢ 
most control surfaces has led me to believe that the fitting 
were the weakest part of the whole design. 

Stabilizers or Tail Planes 

Fig. 2-A shows the eommon trend of stabilizer design, ie, 
a double cambered surface consisting of a rigid rectangular 
or I-section as the trailing edge a with the ribs ¢ spaced a 
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equal intervals, the nose of which is mortised into a curved 
leading edge b which gives it the desired shape or outline. 

Stabilizers are often made in two sections and are fitted 
the sides of the body, about midway between the upper ant 
lower longerons, but since the width of the body at the poll 
where the stabilizer is usually attached is quite narrow, ot 
finds that a lighter structure for the same strength can be 
designed by making the surface in one piece and placing # 
directly on top of the body. This must however be securey 
fastened to the longerons at the points marked d, e, and f 
Fig. 2-A and braced at the trailing edge with streaml 
steel tubing, shown in Fig. 2-B, at a point as near the elevalot 
post as possible. 
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This brace can be carried directly below to some convenient 
point on the lower longeron, and if an elevator hinge be 





Fig. 3 


placed directly in front of the mast, this tube will take care 
of the tensile and compressive stresses caused by the pull on 
the control cables; but since the rudder post requires staywires 
a and b, Fig. 2-B; leading from the top of the post x to a 
point intersecting that of the tube y on the trailing edge, we 
see that the structure is well braced. 

Stabilizers are very simple structures, and as one can ascer- 
tain with a fair degree of accuracy the loads imposed upon 
them there should be no difficulty in designing a very light and 
strong structure. 

Hinges 

The old and dangerous practice of using hinges made of 
screw eyes, whang leather, ete., to the failure of which many 
serious accidents of the past can be traced, has given way to 
greatly improved types, and most designs of today show 
hinges of light but sturdy construction. For instance, the 
old practice of 
fastening hinges 
with wood screws 
as in Fig. 3, or of 
slotting out the 
beam as shown in 
Fig. 4 along the 
neutral axis, and 
dropping bolts 
through, hoping 
they would pass 
through the holes 
in the hinge lip, 
has been super- 
seded by more re- 

Fig. 4 liable designs; 

since it was neces- 

sary to drill the holes in the lip of the hinge, Fig. 4, on 

assembly. The holes would not always be drilled so as to 

insure full strength of the hinge; in many eases these holes 

were found to have been drilled, as shown by the dotted half 

circles, and the hinge could be pulled free from the beam with 
but little effort. 

The use of wood serews should be discouraged in the con- 
struction of airplanes, especially at points heavily stressed, 
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because, as the wood ages, its structure changes, allowing the 
Screws to eventually work free from their original seating; 
therefore, in no event should they be used in attaching control 
hinges, 

There are at present several unique types of hinges dis- 
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Played, but to deseribe them all would require too much space 
80 I will confine my discussion to two of the most interesting. 


The male and female eyebolt type, shown in Fig 5, is very 
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light and very strong. A broad flat shoulder is usually turned 
just below the eye to allow sufficient bearing surface, the 
shanks of the bolts are passed entirely through the neutral 
axis of the beam; a broad flat washer offers bearing surface 
for the nut, which is drawn tight, and cottered, making a very 
reliable hinge fitting. 

















Fig. 6 


The type illustrated in Fig. 6 is made from cold rolled steel, 
blanked out, and bent to the shape shown; this type is very 
sturdy in construction, but much heavier and more expensive 
than the eyebolt type. 

Probably the only objection offered against these two types 
is the large space created between the trailing edge of the 


STEEL TUBE 
LEADING EDGE 
OF ELEVATOR 





DEARING PLATE 
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stabilizer and the leading edge of the elevators which allows 
leakage of air at that point. As a remedy for this trouble 
one designer has developed a type of hinge, shown in Fig. 7, 
that allows the two edges to butt together, but its use requires 
that the leading edge of the elevators, rudders, or ailerons be 
of steel tubing. 

Considering cost, weight, strength and production the eye- 
bolt type has everything in its favor. 


Elevators 


In general, the design of elevators is quite similar. Fig. 8 
illustrates common practice, the leading edge, a, consisting of 
either a steel tube or spruce of I-section, while the trailing 
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edge, b, is either laminated wood or 5g in. diameter thin gauge 
steel tubing, flattened to a cross section of 44x34 in. The 
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ribs, d, usually consist of a web and batten strips made of 
spruce, basswood, whitewood or some other light, but strong 
wood, the completed structure being made rigid by cross 
bracing with light gauge aviator wire, or wood members as 
shown. 

There is some difference of opinion regarding the material 
used for the trailing edge of ailerons, elevators, rudders and 
In the earlier types of machines, it was common prac- 
wire stretched along the trailing 
On the later machines, material 


wings. 
tice to lace the cloth to a 
edge and fastened at each rib. 
mentioned above is used. 

My own experience leads me to believe that th 
wood is preferable, since it is lighter, easier to attach and has 
the advantage of giving way at the point of stress, in the 
event of striking cbstructions. 


KT 


As an illustration, if the trailing edge of a surface comes in 
contact with a root or stake and punctures the cloth, allowing 
the edge to pass around the object, the wooden trailing edge 
fails only between the two nearest points of support, and 
leaves the surface fit for continued service, at least until the 
pilot reaches his destination, and makes the necessary repairs. 

This is not true, however, of a surface with a trailing edge 
of steel tubing, for since the tubing is many times stronger 
than the wood members holding it in place, it will tear free 
from the surface, carrying portions of the cloth and structure 
with it. 

Where the elevators consist of a 
bent to shape and welded and riveted securely to each end of a 
steel tube which is used for the leading edge, it is obvious 
that, should the trailing edge become engaged with protruding 
objects, the whole surface would be swept tree trom the 
stabilizer. If the hinge connections be of sufficient strength, 
it may even sweep the entire group of tail surfaces off the 
body, leaving the pilot helpless until new ones can be attached. 

The question of warping of wooden trailing edges can easily 
be overcome by treating the material with the proper kind of 
moisture proof varnishes; experiments have proven that wood 
properly proofed against moisture penetration will not warp. 


laminated 














Fic. 9 


steel tube trailing edge, 
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As stated above, the design of elevators being quite similar 
to that of stabilizers one may expect similar surfaces to sus- 
tain similar loads under test, providing the manner and 
method of attaching hinges, braces and guy wires are similar. 

It is quite obvious from Fig. 9 that an elevator supported 
at three points, a, b, c, along its trailing edge can sustain a 
greater uniformly distributed load than one supported at but 
one point, b. This same reasoning applies to the rudder, 
stabilizer and ailerons. 

Some designers, in attempting to reduce the resistance of 
this structure, have advocated the use of a single guy wire; 
and on one occasion elevators were offered minus all brace 
wiring, the designer depending entirely on the control post to 
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bear all stresses set up by the elevator. The weakness of the 
single wire and Wireless practicé is at once revealed by sub. 
mitting them to test. : 
The practice of placing wireless ailerons, elevators and rd 
ders, on high speed machines of the scout type, has proven 
suecessful; but in this case the surfaces are of hich aspeet 
ratio, thereby reducing the lever arm length of the air load on 
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the surface to minimum, These surfaces are also of ful 
stream line form, and deep in eross section, allowing for rigid 
internal bracing. The masts are usually of minimum height, 
h, Fig. 10, and streamlined; very broad bases, b, are used in 


most eases, the major axis of which is equal to the height. 

It is quite true that the fewer the turnbuckles and wire, 
the less is the resistance offered, yet one must expect to sae 
rifice efficiency for strength, especially on units so important 
as the control surfaces. 

In attaching the guy wires leading from the control pos 
to the trailing edge of all control surfaces, great effort should 
be made to get the strongest combination possible: Fig. Il 
illustrates a reliable fitting. 

A steel strap, a, is passed around the trailing edge, b, at the 
point where the rib intersects same, wire terminals, c, being 
fitted above and below this point, so that a bolt passing 
entirely through the assembly binds it firmly to the trailing 
edge. With this arrangement any stress imposed upon th 
fitting due to the pull of the 
guy transmitted to hs 
the putting it 
under tension, thus prevent- 


W ire is 


steel strap 








ing the bolt from shearing 
through the wood; a case as 
would oceur is shown in J. 
Fie. 12, where a bolt is 
passed through the rib end 
with no provision to pre- 


vent it shearing or splitting 
the wood in the direction of 
the foree applied. 








Proper location of the 
hinges along the leading 
edge means a light strong 


structure, and since we can 
estimate the load per inch 
run along this edge, we can 
ealeulate for a condition of 
hinge location that will give 
the best results. 

The present practice of leading a brace wire from a poill 
where the rib intersects the trailing edge, as shown in Fig. 3 
to the control mast, a, b, and making no provision to relief 
the rib of the bending stress caused by the angularity of 
brace wire, o, is not to be recommended; this difficulty @ 
easily be overcome by placing a brace between a and b @ 
parallel to the guy wires. This member would then be put® 
direet compression and the ribs proper would be relieved. 





Fig. 12 
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Control Surface Mast 


Fig 14 illustrates the general type of control mast now in 


use. 


Fig. 13 


give the proper shape, and brazed. 





Parts a and b are stamped from sheet steel, formed to 


In mounting the mast in 
the desired posi- 
tion on the eleva- 
tor, care must be 
taken to anchor 


the base, b, in 
such a manner 
that the bolts be 


not over stressed. 
Knowing the 
pull on the con- 


trol lead, the 
length of the 
mast, the distance 
between bolts, 
and the load on 
the elevator, eal- 
culation will be 
easy for best re- 
sults; since the 
load on the ele- 
vator is_ trans- 


mitted through guy wires to the top of the mast and at that 
point, balanced by the pull on the control lead, we see that the 
stress in the mast is mostly compression. 

When the angle between the control lead and the mast is 
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BRAZED 


acute, provision should be made for taking care of the thrust, 
in the horizontal plane, by wires arranged as shown at d, e, h, 


, Fig. 2B. 


During the sand loading test referred to above, the writer 


noted that the elevator masts designed as shown in 


Fig. 15 


failed long before the strueture showed any signs of collapse, 
lue to the fact that the point of attachment for the control 








Fig. 15 


lead, a, was so far above the 
point of guy wire attachment, 
b, that the part failed by bend- 
ing across the portion just be- 
low the point, b, owing to the 
horizontal component of the 
foree, exerted through the con- 
trol lead, acting through the 
distance, c. It was necessary to 
replace the mast with one simi- 
lar in design to that shown in 
Fig. 16 before the test could be 
completed. 

It will be seen from Fig. 16 


hat the control lead and elevator brace wires pull from the 
ame point, thereby overcoming the cantilever effect of the 
nll of the control lead at the point, a, Fig. 15. 


Control Members 


The writer recently conducted tests to determine what force, 
nman pounds, the average pilot could exert directly upon the 


ontrol levers, 


a results of the investigation showed that a foree of 
* lb. could be exerted in pushing or pulling upon the con- 
bridge or yoke, 150 lb. twist or torsion upon the wheel 


nd 200 Ib. upon the 


foot bar. 


163 


The average control arrangement allows a ratio of 2 to 1 
between the control levers and the tail surfaces, i.e., a force of 
twice that applied on the levers is imposed upon the tail 
surfaces. 

These figures represent the average, since several men of 
different weight and strength were tried in the experiment, and 
conditions were ideal; therefore one can hardly expect that the 
pilot in actual flight would be eapable of exerting such 
pressures, although a student pilot, in a state of fright, may 
exert even greater forces. 

In nearly every machine where the Dep. control is used it 
is quite common practice to pivot the control yoke at the seat 
rails, as shown in Fig. 17, at a 
point so that the distance from 
the axis of the yoke to the axis of 
the wheel is from 11% to 2 times 
the distance from the yoke axis 
to the cable connections. This 
practice varies, however, with dif- 
ferent types of machines. 

While the Dep. control is very re- 





liable, it is bulky and necessitates 4 
a wide body to prevent cramping Hy 
the pilot. The stick control has I ; 





proven its worth abroad. It is 
much lighter and less complicated 
and requires less width of body, 
for the same radius of operation 
given by the Dep.; it also has the advantage of being mounted 
to the floor thereby relieving the seat rails of considerable 
stress. 

For large machines the Dep. control is preferable and can 
be installed without fear of any cramping, as the body is 
necessarily of sufficient width to permit the mounting of the 
yoke so as to allow for a roomy cockpit. 

It is at once evident from the tests, that every precaution 
should be taken to design the seat rails, yoke and seat con- 
nections, so as to give a good margin of safety. 

Considering the stresses imposed upon the seat rails, due to 
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the effect of centrifugal foree on the body of the pilot in 
coming out of a loop or steep dive, we find that the stresses 
may be increased to as much as five or six times that of the 
normal load. 

That these stresses are worthy of serious consideration is 
evidenced by the fact that only recently a pilot in coming out 
of a loop was foreed entirely through the seat, but regained 
control in time to land the machine safely. The mounting of 
seats, seat rails, control levers, and foot bars, deserve every 
consideration, for the dangers of a weak control system are 
unlimited. 

In mounting rudder bars, some provision should be made 
for adjusting same, as the lengths of pilots’ legs vary with 
their stature. Quite often flights of several hours’ duration 
are required, and nothing is more tiresome than being com- 
pelled to hold the legs for long periods in an overstretched or 
a eramped position; therefore, no effort should be spared in 
making the pilot comfortable. 





Comparative Tests 


By Alexander Klemin 


In AVIATION AND AERONAUTICAL ENGINEERING for April 15, 
1917, were given the results of tests on six U. 8. A. wing sec- 
tions. In view of the variations in efficiency with size of model 
and wind velocity, no true comparison can be made between 
such sections and others in common use unless the tests are all 
made on the same size of model and at the same wind speed. 
To make such comparison possible tests have recently been 
carried out at the Massachusetts Institute of Technology on 
the R.A.F. 3, R.A.F. 6 and Eiffel 32 sections. 

These sections have been described in numerous publications 
since their first issue, and the exact dimensions are also given 
in the Oct. 1, 1916, issue of AVIATION AND AERONAUTICAL ENGI- 
NEERING. In Table 1 are tabulated values of Ky, Kz, L/D, 
and positions of the C.P. In Fig. 1 are given the curves for 
K, andK, for the various sections, and Fig. 2 those for L/D. 

It will be noted that the values of K, check very closely with 
the European results in every case, but that the figures for 
L/D are, in the case of the R.A.F. wing, better than the orig- 
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inal ones, while, on the other hand, the Eiffel 32 sections 
tested at the M.I.T. gave a maximum value markedly inferior 
to that obtained by M. Eiffel for a similar wing. 

The M.I.T. tests were all run at a speed of 30 m.p.h., and 
the models used were 18 x 3 in., whereas the tests made at the 
National Physical Laboratory on the R.A.F. wings were run 
at a speed of only 30 ft. per sec., and the models were 
15 x 2% in. 

Eiffel’s model was 35.4x 5.9 in., and three tests were made, 
at speeds of 22.4, 44.8, and 67.2 m.p.h. 

Past experiments, as well as those now under consideration, 
indieate that the value of Ky, in a wing is virtually inde- 
pendent of the size of the wing and the wind speed, but that 
K, depends on VL, and decreases as VL increases. The mag- 
nitude of this effect varies in different wings, and is very large 
in the Eiffel 32. The value usually quoted are those for the 
highest speed, which showed a maximum of 18.4, but the 
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of Wing Sections 
and G. M. Denkinger 


maxima for 45 and 22 m.p.h. were only 16.6 and 13.4, 
tively, the last figure being inferior to that obtained at MJ? 

It is evident from this that the superiority of the Eiffel 2 
section is more apparent than real, and that, for tests Unde 
similar low-speed conditions, there are several sections Whig} 
are superior to it in every way, aerodynamically Speaking 
except as regards the C.P. travel. 

It is impossible to say with certainty what the 
would be at the speeds used in flight, since the effect of spe 
on the drift coefficient of the Eiffel 32 is so very great that} 
is improbable that any of the other sections would ineryy 
their maximum values of L/D in so high a degree for a 
of velocity from 30 to 70 or more miles per hour. Qp 
other hand, the Eiffel 32 has the disadvantage of a low| 
coefficient. 
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Aviation Engines with Particular Reference to Benz and Mercedes Types 
By E. H. Sherbondy 


It was my good fortune to secure from the Baron Charles 
Huard two engines from airplanes which were shot down in 
France during the last year. These engines I have had dis- 
mantled, and am now able to give full particulars of the 170 
hp. Benz and one of the Mercedes type, which is a twin-six, 
and which was probably built by Renault. 


The Mercedes Engine 


The 150 h.p., six-cylinder Mercedes engine, which is 514-in. 
bore and 6,%;-in: stroke, won all the important places in the 
Kaiser prize contest with the exception of the first prize, which 
went to the Benz. The Mercedes company started with 
smaller-sized cylinders, namely, 3”/,,-in. bore and 514-in. 
stroke, six cylinders. The principal features of the design are 
forged steel cylinders, with forged steel elbows for gas pas- 
sages, pressed steel water jackets, which when welded to- 
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Fig. 1. Twrn-Srx Mercepes ENGINE 
gether form the cylinder assembly, the use of inclined over- 
valves operated by means of an overhead cam shaft 
through rocker arms which multiply with the motion of the 
tam. By the use of steel cylinders, not only is the weight 
greatly reduced, but certain freedom from distortion through 
unequal sections is secured, and leaks and cracks are entirely 
avoided. The construction is necessarily very expensive. In 
the details of this construction there are a number of impor- 
tant things, such as finished gas passages, water-cooled valve 
guides and a very small mass of metal, which is water-cooled 
surrounding the spark plug. Of course, it is necessary to use 
very high compression in aviation engines in order to secure 
a power and economy, and owing to the fact that aviation 
igines are worked at nearly their maximum, the heat flow 
through the cylinder, piston, and valves is many times higher 
that encountered in automobile engines. It has been 
d necessary to develop special types of pistons to carry 
the heat from the center of the head in order to prevent pre- 

ignition. 

In the Mercedes engine the pistons have a drop forged steel 
» Which includes the piston pin boss, and this head is 


screwed into a cast-iron skirt which has been machined inside 
to secure uniform wall thickness. 

The carburetor used on this 150 h.p. Mercedes is precisely 
of the same type used on the twin-six engine, which shall here- 
after be described. It has two venturi throats, in the center 
of which is placed the gasoline spray nozzle of conventional 
type fixed size orifices, immediately above which are placed 
two panel type throttles with side outlets. An idling or 
primary nozzle is arranged to discharge above the top of tle 
venturi throat. The carburetor body is of cast aluminum and 
is water jacketed. It is bolted directly to the air passage, 
passing through the top and bottom half of the crank ease, 
which passes down through the oil reservoir. The air before 
reaching the carburetor proper has, to some extent, cooled the 
oil in the crank chamber, and has itself been heated to assist 
in the vaporization. The inlet pipes themselves are copper. 
All the passages between the venturi throat and the inlet valve. 
have been carefully finished and polished. The only abnormal 
thing in the design of this engine is the short connecting rod, 
which is considerably less than twice the stroke and would be 
considered very bad practice in motor-car engines. A short 
connecting rod, however, possesses two very real virtues, in 
that it euts down height of the engine, and the piston passes 
over the bottom dead center much more slowly than with a 
long rod. 

Other features of the design are a very stiff crank case, both 
halves of which are bolted together by means of long through 
bolts; the crank shaft main bearings are seated in the lower 
half of the case, instead of in the usual caps, and no provision 
is made for taking up the main bearings. The Mercedes com- 
pany uses a plunger type of pump having mechanically oper- 
ated piston valves, and it is driven by means of worm gearing. 

The overhead cam shaft construction is extremely light. The 
eam shaft is mounted in a nearly cylindrical cast bronze case, 
and is driven by means of bevel gears from the crank shaft. 
The vertical bevel gear shaft through which the drive is taken 
from the crank shaft to the cam shaft operates at one and one- 
half times the erank shaft speeds, and the reduction to the 
half-time cam shaft is secured through a pair of bevels. On 
this vertical shaft there are mounted the water pump and a 
bevel gear for driving two magnetos. The water pump 
mounted on this shaft tends to steady the drive and avoid 
vibration in the gearing. 

Fig. 1 illustrates the latest type of aviation engine built by 
the Mereedes company concerning which any information has 
been available. This engine is an evolution from a number of 
earlier types, the first of which was put into operation in 1912. 

The largest Mercedes engine has recently had its horse- 
power increased to 176 h.p. at 1450 r.p.m. This general design 
of engine has been the foundation for a great many other avia- 
tion engine designs, some of which have proved very success- 
ful, but none of which, in the writer’s estimation, is equal to 
the original. 


The Renault Engine 


The next engine to be considered is the V-type, twin-six 
Renault of 4¥;-in. bore and 6,%-in. stroke. The first impor- 
tant peculiarity of this design is the small angle between the 
cylinders, which is only 4744 deg., enabling the body to be 
considerably narrowed in width, thus reducing the head re- 
sistance. The cylinders are almost a duplicate of the Mercedes 
design of steel cylinder, with the exception that the elbows in 
which the valves are inserted are not so carefully designed, 
and the water jacket is carried around only one side of the 
exhaust valve stem, whereas in the Mercedes the water jacket 
completely surrounds the exhaust valve stem. It appears to 
be absolutely essential to cool the exhaust valve as much as 
possible, since pre-ignition is likely to occur always from one 
of three sources—the spark plug, which is the arch offender; 
the exhaust valve or the center of the piston head. There are 
two valves per cylinder, 25-in. in diameter. 

It is important in aviation engines to have considerable 
width of seat, as it greatly assists in carrying the heat off the 
exhaust valve. The end of the valve stem is threaded to carry 
the spring cup and lock nut. Each of the cylinder bands, to- 
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yether with the head, are machined from a forged bar, after 
which the intake and exhaust elbows are welded on, and finally 
the pair of cylinders are encased in a jacket, which is welded 
up from three pieces of steel approximately ‘/,.-in, thick. The 
cylinder walls themselves are ‘/,,-in. thick. A standard two- 
bolt flange is used for all intake and exhaust port connections, 
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and has been milled out of steel. The flanges are serewed on 
to the cylinders and welded and brazed on to the intake and 
exhaust pipes. 

The pistons are of cast iron, and are the only very heavily 
designed pieces in the engine. It certainly seems that these 
could have been considerably lightened. The piston carries 
three concentrie rings, which are pinned at the ring gap and 
have a deep annular rib between the bosses. The pistons are 
also unusually short. There are eighteen “/,,-in. holes drilled 
into the skirt, but these holes must have been drilled for oiling 
purposes, as they do not materially reduce the weight of the 
pistons. 

The connecting rods are of the articulated type, and the 
short rod is alternately arranged from right to left eylinder 
from the front 
of the engine to 
the back. 

The connect- 
ing rods are 
made of B.N.D. 
steel I-beam see- 
tion, with a 
flange and web 
of approximate- 
ly °/,-in. thiek- 
ness. In the 
short connecting 
rod both ends of 
the rod are 
alike. The 
length of the 
rod is 11"/,, in. 
The rod cap is 
seeured by 
means of three 
bolts. 

The erank 
shaft is earried 
in four babbitt- 





lined bronze . eB) 
shells, which in atk) Re 


\ + 
i = 
turn are secured Rt 
to ribbed steel | Lae 
bearing caps. 
The _ bearing 
eaps are locked 
in the top of 
“ase by means of long U-polts, such as are sometimes used on 
automobile spring saddles. The shaft is drilled out for light- 
ness, but oil is carried from the main bearings by means of 
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thrower rings and separate small steel pipes to the connegtj 
rod big ends. The front end of the erank shaft is splined {, 
mount the starting gear and accessory drive. The bottom half 
of the erank case is illustrated. It simply serves as ap gj 
pan, and has a sereen separating it into two partitions, Th 
water pump is mounted on the front of the engine from ty 
bottom half of the erank chamber. The water is piped tj 
either side of the engine; copper pipes and rubber conneetig, 
are interposed to prevent cracking joints due to vibration, — 

The carburetor differs from the Mercedes only in that it ugg 
a single float chamber instead of two float chambers. Th 
are two carburetors mounted on either side of the engine 
bolted to either side of the erank case by means of long stu& 
The intake pipes, which are fastened by means of unions} 
the carburetor, are made of copper tubing. 

The carburetor has a pair of primary nozzles and a par 
of secondary nozzles, and an auxiliary air valve, which ¢p. 
sists of an annular ring mounted on concentric with a ventyy 
throat. It would seem that this auxiliary air valve was a dg. 
gerous construction to go up in the air with, as it is very likey 
to stick. ; 

The oiling system is extremely simple. Oil is to be carrig 
through east ducts in the front and rear compartments of tk 
erank chamber to the main bearings. It is also carried frp 
these duets through two copper tubes up to the overhead ay 
case and passes through the cam shaft case from the propelle 
to the starting end of the engine, and returns down throug) 
the distributing gearing ease to the oil sump. 

The valve gear is of very elaborate, expensive design. Ty 
main scheme of the construction is to use a light steel tuk 
earried on the studs from the eylinder head, which is slotiel 
to take bronze cages from both the cam shaft bearings ai 
rocker arm mounting. The rocker arms are arranged to mi 
tiply the cam motion so that the valve opens ;% in. The em 
shafts are driven through straight bevel gears, and the inélind 
shafts which drive the cam shafts operate at three times an 
shaft speed. The high speed of these shafts and the resultant 
lowering in torque on them allows their weight to be consi 
erably decreased. 

At first sight it would seem that the construction is a vey 
complicated and expensive one, but this arrangement turns ott 
cheaper and very much lighter than where a train of spur 
gears is used for driving magnetos, cam shafts, ete. Th 
Peugeot company introduced the use of spur gears for ove: 
head eam shaft driving, and this construction has been copiel 
by Sunbeam, Wisconsin and Packard. In a twin-six or@ 
eighteen-cylinder motor, the number of gears necessary wit 
this gearing arrangement forms a maze of complication 
There are four magnetos mounted on the same axis, each pitt 
being driven through a spur gear, which in turn meshes wil 
a spur gear which is slidably mounted on a splined magne 
drive shaft. The magneto drive shaft terminates at its for 


ward end in the sleeve of a bevel gear, and is helically spline} 


into the bevel gear so that when longitudinally displaced th 
shaft is also angularly displaced. 
costly, but is the best one the writer has seen, since it avoid 
a lot of connections to magneto breaker boxes, and also insite 
a spark of the same intensity, regardless of whether the igi 
tion is advanced or retarded, 

At the front end of the crank shaft there is mounted # 
aluminum six-cylinder, air-starting motor, which engages tht 
erank shaft by means of an overrunning clutch. This at 
starting motor has a single inlet discharge valve for six eyli 
ders of the rotating dise type. There is also built integn! 
with this starter a hand-starting gear and the starting magne 
drive. 

The Benz Engine 

In the Kaiser prize contest for aviation engines, a fot 
eylinder Benz of 544 x 7% in. won first prize, developing ! 
b.h.p. at 1290 r.p.m. The fuel consumption was .462 |b. 
horsepower hour. Total weight of the engine was 337 I 
The oil consumption was .044 lb. per horsepower hour. 
engine was afterward expanded into a six-cylinder design, 
three different sizes were built. 

The three sizes were rated at 85, 100 and 150 h.p., resp 
tively. We shall particularly consider the largest, whieh 
six cylinders, 54g x 7; in., and which weighs 510 |b. complete 
The fuel consumption is .50 lb. per horsepower hour. 

The Benz cylinder is simple, straightforward and a 
reliable construetion, and not particularly diffieult to ma* 
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facture. The cylinder is cast of iron without a water jacket, 
put including 45 deg. angle elbows to the valve ports. The 
eylinders are machined wherever possible, and at other points 
have been hand filed and seraped, after which a jacket which 
is pressed in two halves is gas welded by means of short pipes 
welded ou to the jacket. The bottom and top of the cylinders 
become water galleries, and by this means separate water 
pipes, with their attendant weight and complications, are 
eliminated. Rubber rings held in aluminum clamps serve to 
connect the cylinders together. The whole construction turns 
out very neat and light. The cylinder walls are s-in. thick, 
and the combustion chamber is of cylindrical pan-ecake form. 
In order to insert the valves into the cylinder, the valve 
stem is made with two diameters, and the valve has to be 
eocked to insert it in the guide, which has a bronze bushing 
at its upper end to compensate for the smaller valve stem 
diameter. The valves are operated through a push rod and 
rocker arm construction which is exceedingly light. Rocker 

















Fig. 4. Piston, CONNECTING Rop, Piston Pin, Etc., or 150 
H.P. Benz ENGINE 


arm supports are steel studs with enlarged heads to take a 
double row ball bearing. A roller is mounted at one end of 
the rocker arm to impinge on the end of the valve stem, and 
the rocker arm has an adjustable globe stud at the other end. 
The push rods are light steel tubes, and have a hardened steel 
cup at their upper end to engage the rocker arm globe stud, 
and a hardened steel globe at their lower end to socket in the 
roller plunger. 

The eam shaft is hollow, and there is a spiral gear made 
integrally with the shaft, in about the center of its length, 
for driving the oil pump gear. There is, in addition to the 
intake and exhaust cams, a set of half-compression cams, The 
shaft is moved longitudinally in its bearings by means of an 
eccentric to put these cams into action. At the fore end of 
the shaft is a driving gear flange, which is very small in diam- 
eter and very thin. 

The seven bearing crank shaft is finished all over in a beau- 
tiful manner, and the shaft out of the particular engine we 
have shows no signs of wear whatever. Through both the 
crank pin and main bearings there is drilled a hole, and the 
erank cheeks are plugged with solder. The crank cheeks are 
also built to convey the lubricant to the erank pins. At the 
fore end of the erank cheek there is pressed on a spur driving 
gear. There is serewed on to the front end of the shaft a 
piece which forms a bevel water pump driving gear and the 
starting dog. At the rear end of the shaft, very close to the 
propeller hub mounting, there is a double thrust bearing to 
take the propeller thrust. 

Long-shouldered studs are screwed into the lower portion 
of the case and pass clean through the bottom half of the case. 
The case is very stiff and well ribbed. The three center bear- 
ing diaphragms have double walls. The center one serves as 
a duet through which water pipe passes, and those on either 
side of the center, from the carburetor intake air passages, are 
enlarged in sections at one side to take the carburetor barrel 
throttle. 

The pistons are of cast iron, and earry three concentric 
rings, ¥4 in. wide, on their upper end, which are pinned at 
the joint. The top of the piston forms the frustum of a cone. 
he lower portion of the skirt is machined inside. Riveted to 
the piston head is a conical diaphragm, which contacts with the 
piston pin when in place and serves to carry the heat off the 
center of the piston. 

In Fig. 4 are shown the parts of the piston and connecting 
Tod assembly, and it will be observed that the rods are tubular 
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and have a four-bolt construction on the big end, babbitt-lined 
bronze bushings, and are locked in place by means of connect- 
ing rod bolts, which pass through the sides of the bushings. 
The piston pin has a hole bored straight through, and is re- 
tained in the piston by means of a threaded taper pin which 
serews into the piston pin boss. The end of the piston pin is 
slotted so that the taper pin expands the end of the piston pin 
and forms a very certain retention. 

The oil pump assembly comprises a pair of plunger pumps 
which draw oil from a separate outside pump, and constructed 
integrally with it is a gear pump, which delivers the oil under 
about sixty pounds pressure through a set of copper pipes in 
the base to the main bearings. The plunger oil pump shows 
great refinement of detail. A worm wheel and two eccentrics 
are machined up out of one piece and serve to operate the 
plungers. This Benz engine design is the most attractive 
from the manufacturing standpoint of any the writer has seen, 
but the progress in aviation engines has been so rapid that the 
design of this engine is already obsolete. 

The mean effective pressures secured in this engine were 
probably never over 108 pounds, and there are certain of the 
European engines that are now giving 30 per cent higher mean 
effective than this. In fact, the Benz company has produced 
a later design with four valves per cylinder of the same size, 
namely, 54 in. x 77 in., which gives 225 h.p- at 1500 r.p.m. 
No details of this construction are available so far as is known. 

The Austro-Daimler Engine 


One of the first very successful aerial engines which was 
developed in Europe is the Austro-Daimler, which was built 
after the designs of Porsche. The first had four eylinders, 
434 x 51% in., bore and stroke, with cast-iron cylinders, over- 
head valves operated by means of a single rocker arm, con- 
trolled by two cams, and the valves are closed by a single leaf 
spring, which oscillates with the rocker arm. The cylinders 
are east singly, and have either copper or steel jackets applied 
to them. The four-cylinder design was afterward expanded 
into the six-eylinder design, and still later a six-cylinder en- 
gine, 51 x 67 in., was developed. This engine used an offset 

















Fic. 5. Four-CyLinper Austro-DAIMLER ENGINE 


crank shaft. The Benz also uses an offset camshaft which im- 
proves the valve operation and changes the valve lift diagram. 
In my estimation, the intake pipe and carburetor arrangement 
en the Austro-Daimler are the best of any of the aviation 
engines. 

The lubrication also is different from any other aviation 
engine, since individual high pressure metering pumps are 
used to deliver fresh oil only to the bearings and cylinders, 
as was the custom in automobile practice some ten years ago. 

Effect of Offset Cylinders Relative to Crank Shaft 

Two of the engines described, the Benz and the Austro- 
Daimler, use the offset crank shaft construction, and this has 
for a long time been quite common in German and Belgian 
construction. Offsetting the crank has two effects; one to cut 
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down the guide pressure of the piston and cylinder, and the In connection with the ideas that seem to be cropping up ip 
other (which is purely a secondary effect) of lengthening the some quarters relative to standardization of aeronautic engines 
stroke of the piston as the offset is increased with any given I wish to utter a warning. 

crank pin circle. What we need immediately in America is a large number of 
training planes; but we also will have to have battle plang 
driven by engines that are not equal to, but superior to, thoge 





possessed by the enemy. The real danger, in my estimation, y 
is that the evolution of our engineering will not be fas of. 
enough. We have not as yet enough clever minds engaged jy the 
these channels, and we have not had stimulus for this sort of In 
work. We have always had, continually in the past, that effi 
specter, cost, staring us in the face. A lieutenant in the Brit. ma 
ish Royal Flying Corps said recently that there was no ques. , 
tion of price at all if an engine would “ deliver the goods.” 4 squ 
very great deal has been done toward securing high horg. rel: 
power weight efficiency by means of lightening the varions air 
parts of the structure, and I feel very certain that in a great ant 
many particulars this line of thought has reached its limit. val 


The really important thing about aeronautic engines from 
now on is going to be the number of eubie feet of mixture per 
minute that they can handle, and in connection with four. 
stroke eyele motors this points out the necessity of using 
relatively high speeds. The mean effective pressures arrived 
at in the Sunbeam engines are within 15 per cent of the the 
oretical maximums that are possible, and while there may bh 
some improvement secured in the future in the matter of 
horsepower weight efficiency by means of further refinement 




















in the mechanical construction, I believe that it is now nece- - 

sary to ring in some changes upon the cycle of operation. This 
Fic. 6. Srx-Cy.tinper Austro-DAIMLER ENGINE should be a splendid opportunity to try out super-compression | 
, , , and super-charging schemes of one sort or another, and pos , 
Sizes of Engines Required sibly for those who have energy to try it, the two-stroke B 
It begins to be more and more apparent that engines of less engine, with its maze of new problems, stands as a : 
than 200 h.p. have only a limited field. opportunity. me 
_ ty] 
Blowers for Ballonets " 
A few months ago the Navy Department awarded contracts small containers, or by the shifting of air between ballonets 
for the construction of several “ Blimps,” a type of non-rigid or small balloons located near the bow and stern, inside of the p du 
dirigible, similar in general design to those now being used gas envelope. - 
The air used in the ballonets is handled by a blower system : 
consisting of a small gasoline engine of the motor cycle type, = 
. tug developing approximately 2 h.p., and a Multivane blower va 
we The blower is driven by a V-belt or clutch, as conditions de any 
termine. ar 

‘ The B. F. Sturtevant Company of Hyde Park, Boston, 
Mass., has developed a special dirigible blower (Fig. 1) of 

. for this purpose. The excellent performance of this blowers | 


well illustrated by the test (Fig. 2) witnessed and signed fh | 
a Government Inspector. A large number of these blowers | 








Fic. 2 











have been delivered by the Sturtevant Company, and will # thi 

Fig 1 installed in all of the Government “ Blimps ” now on order. : 

The housing consists of two aluminum castings, which af pha 

so successfully by the Allies ior scouting and coast defense remarkable from a construction standpoint, being orfly % ® 

purposes. thick. The hanger, to which the housing is attached, is sls trol 

The trimming of a dirigible depends either upon the manipu- made of aluminum, and contains two ball-bearings, which suP #PP 
lation of horizontal rudders, the releasing of water from port the driving shaft. The fan is of the overhung type. 
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The Economical Arrangement of Dry Kilns* 


By Thomas D. Perry 
of the Grand Rapids Veneer Works 


The selection of a dry kiln for any plant involves a number 
of considerations and usually results in a compromise between 
the ideal from a kiln standpoint and the plant owner’s desires. 
In order to simplify the compromise and promote better 
efficiency the following suggestions are offered to aircraft 
anufacturers relative the installation of dry kilns. 

The day of large single kiln units, from 50 feet to 100 feet 
square, is gone, its place being taken by the battery of 
relatively small unit kilns. Modern lumber manufacturing in 
airplanes as well as other lines tends toward diversified kinds 
and thicknesses of lumber. Efficiency demands that each 


in 














The modern and efficient type of kiln is the battery of unit 
box or single charge kilns as shown in Fig. 2. The initial 
cost may be a little higher but the economy of operation is 
much greater. In this type of kiln the lumber is segregated 
into kinds, thicknesses and degrees of wetness. The total 
holding capacity of kilns shown in Figs. 1 and 2 is the same; 
i.e., 20 kiln ears or 75,000 feet of one inch lumber. 

In the box kiln one unit is filled at a time, then closed, and 
the entire contents subjected to an initial high humidity and 
low temperature and these gradually modified by increasing 
the heat and reducing the humidity as shown on the graphic 














































































































variety be segregated and given different treatment. chart. At any given time the entire interior of the kiln is 
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The type of long progressive kiln, approximately 20 feet 
wide by 120 feet long, holding 20 kiln cars or 75,000 feet 
(BM) of lumber as shown in Fig. 1 is rarely good practice 
because few manufacturing operations have _ sufficiently 
uniform demands. With exceptionally uniform output this 
type may serve fairly well. The satisfactory use of a pro- 
gressive kiln of this type requires: 

I. Uniformity of lumber put in and taken out. 

Ii, A minimum disturbance to kiln operating conditions 
due to the daily removal, forwarding, and insertion of one or 
more kiln cars of lumber. 

Ill. An exceedingly careful regulation of heat to have it 
mild at the loading or entering end and hot at the unloading 
end. Correspondingly the humidity must be high at loading 
and low at unloading. A kiln less than 80 feet long will not 
permit the necessary variations from end to end. 

The second point usually causes a loss of about ten per cent 
of the operating period, including the time necessary to cool 
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Fig. 2 


the kiln so that workmen ean enter to forward ears and until 
the interrupted operating conditions of heat and humidity are 
restored. The physical danger and discomfort to workmen in 
entering so hot a kiln on a very cold or hot day are apparent. 
The third point, the maintenance of variable conditions in 
different parts of the kiln, is a source of continual difficulty. 
The careless or unintentional overheating of the kiln in the 
initial stages of drying will almost always cause serious 
checking or casehardening of the lumber. Efficiency ean only 
be attained by treating each kind of thickness of lumber 
according to its special needs. Combining several kinds of 


thickness in one kiln is never desirable. 


Pos The present article is the third of a series discussing the various 
D ases of airplane lumber drying which have been contributed by the 
quthor to AVIATION AND AERONAUTICAL ENGINEERING. The two preced- 
ten articles, “ ‘Testing Moisture Content in Lumber” and “ The Con- 
Tolled Saturated Atmosphere Expansion Method of Lumber Drying,” 
appeared in the issues of August 1 and 15, respectively. 


subject to the same condition of temperature and humidity. 

Kilns of the progressive or box type may be used for lumber 
piled endwise (parallel to the rails) or crosswise (transversely 
to the rails). For work requiring such various sizes of stock 
as aireraft the endwise piling is preferable, because it lends 
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Fig. 3 
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itself equally well to small loads of short boards, extra long 
loads, or the usual 16 foot stock. 
box kilns equipped for endwise piling with various kinds of 
lumber indicated. 
for crosswise piling. In the crosswise piled kiln the lumber is 
not so accessible as in endwise. 


Fig. 4 shows a battery of 


Fig. 2 showed a similar battery equipped 


The methods of using trucks under kiln cars is shown in 


Fig. 5. 


It is rarely advisable to build kilns more than 10 ft. high 
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from top of rail to under side of ceiling. This permits loads lumber will sag and be dried crooked. Devices similar to | 
of lumber 8 ft. 6 in. high, leaving about 9 ft. for trucks below __ those illustrated will guard this point. The frame holding the D 
and 9 ft. for top clearance. forked guides can be 
“ Stickers ” or “ crossings ” to separate boards on kiln ears’ raised and lowered to 
should be not less than 14% in. wide and dressed to uniform keep even with the 
point where workmen 
are piling lumber. 
All illustrations ——————- 
and tabulations are Pwo 
based on flat piled Cope ———— 
lumber, although cer- 
tain authorities advo- 
cate edge piling, be- 
cause of the more 
equal exposure of the 
two sides of every 
board, and because of 
the increased kiln ea- 
pacity possible when 
boards are placed 
with edges close to- 
SS === gether. In edge pil- 
Side view with two endwise 48” trucks ine it is diffieult to 
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dry without warping 
or eurling, as it is 
impossible to bring a 
sideways pressure 
that will be as effee- Fig. 6 

tive as dead weight to keep all the boards flat. 
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Side view with three crosswise trucks 60” long 
Fig. 5 
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thickness. Thick lumber requires stickers thicker in nearly 
the same proportion. 





























The following tables gives the holding capacity of kiln cars, Mu 
in standard board measure, each car being 6 ft. wide by 16 ft. cars 
long by 8 ft. 6 in. high above trucks, allowing ample space for plifie 
ventilation (one third of horizontal area) : use 0 

‘ci ee Th 

l mae range 

Thickness lumber Size stickers Courses | Kiln car capacity two | 
" "x 114” 5 3,26: . I 

1M i“ | 1” : ign | i 3936 Fig. 8 rags 

314" | ae .. = Saan ‘Transfer cars can be obtained, for either endwise or re vator 

= m EE | 21 4,032 wise piling, to facilitate the moving of kiln ears between separ 

ris | 3” x 3” 15 3'840 loading tracks, kilns, dry storage and eutting room. Be sutt The 

| the transfer cars you buy are built rigid enough, a8 #9 of 4p, 

~ “slimpsy” transfer car is exceedingly annoying. Transtet ome 

There is no economy in trying to lay boards closer together cars are usually about one foot high. finish 
nor to serimp on the thickness of stickers. The end of a well The use of an endwise piling transfer car as applied OH oy t 
ventilated load should appear as illustrated in Fig. 6. Fig. 4 is shown here. Adequate loading tracks adjoining 8 HM ang d 

Workmen will be careless about the proper placing of railroad siding, ample green storage for loaded kiln cars En 


stickers and unless properly arranged in vertical columns the make for convenience in handling lumber. of the 
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Dry storage space may be inside the factory if desired, but 
should always be kept at factory heat and humidity. Never 
try to include the dry kiln inside a building; put it outside in 
the yard, convenient to the railway sidings, and accessible to 
the boiler plant for steam. 
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chaser. In any event go slow and give heed to those who are 
specialists in kiln design. Adopt a comprehensive plan and 
provide plenty of room for logieal growth as your business 
develops. 
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Wooden doors, built of cypress, with a dead air insulating 
space are much better than curtains. The doors should be 
pliable enough to fit snug against the jambs, and to keep from 
warping. Don’t hinge kiln doors as they are too heavy, and 
swinging doors take up too much room outside of the kiln. 
Special door carriers are made as illustrated, which lift each 
individual door up and out to allow it to be rolled in front of 
the adjacent kiln as illustrated in Fig. 12. 
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Fig. 11 

Much time is usually wasted in taking lumber from kiln 
ears at the cut-off saw or planer. The process ean be sim- 
plified and the wages of at least one man ean be saved by the 
use of a lumber lift as indicated in Fig. 13. 

This is in effect a quadruple jack serew, with a six foot 
range of elevation. The screws are threaded two right and 
two left and splined. On the foundation setting are large 
nuts driven by bevel gears and sprocket chains. In this way 
the four screws are kept in simultaneous operation. The ele- 
vator 1s operated by either a belt from the line shaft or by a 
Separate motor. 

The sawyer lowers his fresh load of lumber until the top 
of the load is within a foot of the saw table. Then as the 
Courses are removed and cut, the lift is raised, and at the 
finish the lowest courses of lumber are only a foot below the 
Saw table. With this device a sawyer will eut more lumber, 
and do it easier. , 

Enough has been indicated in this article to suggest a few 
ot the many problems confronting the prospective kiln pur- 














Fie. 13 
Editorial Note—The cuts and diagrams are used through 
the courtesy of the Grand Rapids Vapor Kiln, Grand Rapids, 
Mich. 





Calculating Static Thrust of Propellers 


I cannot help taking exception to the analysis proposed 
by Frank W. Caldwell, for calculating, even roughly, the 
static thrust of propellers. It seems to me that the phenom- 
enon is so complicated that it is absolutely impossible to 
present it in a brief rationalized form of this kind, and the 
best that can be done would be to fall back on the results of 
experience and to see if any kind of continuity cannot be fer- 
reted out from the actual results. i 

To begin with, we all know that Renard’s formula sug- 
gests the fourth power of diameter, neglecting the pitch alto- 
gether. Then, some time later, Alexander Sée, in his at- 
tempts to rationalize Riaboushinsky’s results, arrived at a 
somewhat similar formula, which seems to check up, pretty 
well, with the results of tests. Here, too, the pitch was not 
taken into account at all, in view, I suppose, of the fact that 
the very conception of pitch is rather hazy. But, of course, 
it was not meant that either zero pitch or infinite pitch would, 
too, come under the formulas proposed. 

Why, therefore, not to seek the correct approximation in 
some such forniula as 


_ n* Dt 
2750 
where 7° is the static thrust, m the revolutions per second, 
and D diameter in feet. The constant, 2750, in extreme cases 
varies from 2200 to 3350, which leads to a discrepancy not 
exceeding the limits of 20 per cent each way, being therefore 
satisfactory for the purpose outlined by Mr. Caldwell. 

The only trouble with such rough formulas is that some 
one may try to get out of them more than they actually are 
capable of giving, apparently forgetting that no satisfactory 
formula can possibly be given in a problem so exceedingly 
difficult. N. W. Aximorr. 





Unless we are to have lawlessness and anarchy in the 
regions of the air there must be efficient control—this is an 
axiom of efficiency and civilization. Control of the levels 
can only be exercized, nationally and internationally, by po- 
lice pilots on fast planes above the ordinary traffic, where, 
with the forces of gravity to aid, they can descend with a 
superior swiftness upon malefactors and breakers of the laws 
of the air, take their numbers or compel them to alight at 
the nearest landing place or drome. 

There must also be no unsilenced machines regularly oper- 
ating below 8000 ft.—I am not sure whether that limit is high 
enough—for even above that height the nose of many open 
exhausts and the hum of many propellers may become a 
continuous and nerve-racking nuisance. A serious amount 
of unpopularity and agitation against the use of unsilenced 
planes will have to be faced before long. 

Now we come to the levels above 10,000 ft., which I pro- 
pose should be internationalized. The upper air should, | 
think, be free to all, under certain regulations, provided pilots 
comply with certain rules for meeting and overtaking, and 
their craft passed as air-worthy—let us say, registered as 
Al in a Lloyd’s aerial register’ This would follow the prece- 
dent, which has worked well, of the 3-mile limit at sea open 
to all ships of all nations. 

Great altitudes will impose upon ordinary flying some dis- 
advantages which will tend to keep international flying over- 
land and oversea near the 10,000-ft. limit, and flying at these 
levels will probably, so far as 





international flying is con- 

PROHIBITED AREAS cerned, be conducted along 

“70 bE oeFineD ay cross wNaeD | ‘Outes to be defined by meth- 
CIRCLE, BY DAY, CONTINUOUS RED. ods to which I will allude 


presently, and in some cases 
nations may agree to admit 
international traffic to its own 


| LIGHTS BY NIGHT. 





levels. But if a particularly 
eantankerous nation objects 
to admit any traffic to the 


lower levels below 10,000 ft., 
the air routes will not be al- 
together barred. 

It is clear, also, that there 
will be prohibited areas, naval 
and military centers, and fly- 
ing over thickly populated 
districts will probably be avoided on account of a certain risk 
to those who are still content to crawl about on the earth. 
But, of course, this will not preclude, as I have said, the 
air liners of different countries using the lower levels when 
necessary under license from the countries over which they 
pass. Then, postal and passenger services may sometimes 
be driven down to lower levels owing to stress of weather. 

Aireraft desiring to leave their own levels will, of course, 
use their wireless to ask for permission from national or 
international flying authorities. But in this ease they should 
conform, at least so I think, to the rules for silence and any 
other restrictions which may be found necessary in the lower 
levels to ensure the peaceful enjoyment of the earth’s surface 
by its inhabitants. The problem of how to secure law and 
order on oversea routes is more difficult, and for this purpose 
it seems to me that we shall have eventually to define the 
paths to be followed within, say, certain degrees of latitude 
and longitude. 

It is here again that international control will be neces- 
sary, and this control must be backed by international force 
in the shape of air police, for without foree behind them 
conventions and international arrangements are as futile as 
the resolutions of The Hague Convention have proved to be. 
It may be, therefore, that flying over the sea outside the 
3-mile limit will become a question of routes outward and 
homeward, with no exactly defined air levels or a fewer num- 
ber of levels. 

I now come to the question of how the routes chosen over 
continents are to be defined and traffie guided by night and 
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by day; also how landing places are to be constructed gy 
defined. Here, again, I think we may follow the long gj 
proved experience of the sea. It happens that we poggg 
a more or less agreed code of buoys and marks for defigj 
channels, which I suggest should be imitated in the matty 
of the air. On the right 
hand, or starboard, side of 
all routes from the west to 
east, the direction in which 
the earth turns, there should 
be round marks—a white ring 
containing a black center. 









Routes emanating from 
westerly points would be 


those whose general trend is 
between north and south on 
the westerly side of the com- 










pass. To take, for example, 
the routes from America to Nc 
Ireland, Great Britain to such 
Russia or India, Japan to reme 
Alaska or British Columbia, be n 
Brazil to the West Coast of level 
Africa—on these the star- to € 
board, or right-hand, marks Alps 
on land and sea alike will be mere 
white cireles with a_ black iots, 
center, while on the left, or show 
port, side would be checker spin: 
marks as shown here, square long 
in shape. will 
At sea a system of large be a 
buoys may be _ necessary, sea | 
where the depth of the sea is Ls 
not too great for anchorages. New 
And these marks, I may ob- _— 
serve, will have to be of con- ber 
siderable size, probably at bs ° 
least 100 yards in diameter, for at 10,000 ft, these will appet lide 
mere dots on the earth’s surface. A 
At night routes may be defined, as you see on these dt +e 
grams, by a continuous white light on the right, or starboa ” 
side, and red and white alternating lights on the left, or p % 
side. These international and national routes, between cow th h 
tries, parts of a country, and continents should be of a mi " 
mum width of 5 miles, and in some cases a space of 10 mi ie 
may be a more suitable width when the air eventually & ri 
comes crowded. But that time is some way off. : 960 
Dromes and landing places may have to be convex and d alti 
cular, on the plan shown in the diagram. The advantageé wil 
this will be that every airplane alighting will have, rung hiol 
uphill, the force of gravity to arrest its motion, and wh Pe 
starting off again, the force of gravity will equally help flat 
give it speed to rise from the ground. . 
At night the principal light which will illuminate te P 
special places will, of course, show its rays up wind, so U 
the pilot who is obliged to land against wind will have! d 
light at his back and not at his face when making his land nat 
There must also be lights denoting the starboard and PA jy. 
sides, smaller green and red lights on each side of the por i, | 
of the ground on which landing is advisable. sha 
All these lights should be movable, and be placed on tt the 
on rails laid down round the cireumference of the and) be 
ground, so that they can be moved as the wind shifts In con 
one quarter to another, and in the daytime they can bet reg 
in conjunction with indication marks to achieve the same PR aij, 
pose. Different routes would be indicated by large Wl Gre 
arrows on the ground with, perhaps, the initial letter EB @ I 
to say in which direction the routes were proceeded. At DFR ree, 
such arrows would be illuminated. adh 
The marks and lighthouses could be at intervals of 10 mn! mot 
alternately each side, or 20 miles apart on the same side, r 
shown on the diagram, and in the ease of fogs these % to | 
houses will help, like those concerned in navigation by wes 





with wireless telegraphy and toned fog-horns, There 
also be assistance given by at least two new and very 
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developments of wireless telegraphy, by which direction of 
bodies in motion can be accurately ascertained by the helms- 
men or pilots and their position in regard to fixed points on 
sea, land, or in the air easily ascertained. I cannot give any 
more precise indications at 
present of these new devel- 
opments, which promise to 
be of the greatest assistance 
in the navigation of the air 
in the future. In facet, 
when perfected they will 
deprive night fog and cloud 
of most of their dangers. 

Over the sea lightships 
will be usable with the same 
code of lights always 
turned upwards. There may 
also be on land small cap- 
tive balloons at moderate 
altitudes illuminated at 
night to indicate locality to 
the upper levels. 
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GRADIENT POINTERS 


Now we come to some minor, but still important points, 
such as to how mountains are to be surmounted. You will 
remember that I expressly mentioned that the “ levels” should 
be measured from the surface of the planet, not from sea- 
level calculations. If follows, therefore, that when you have 
to cross passes through mountains, such as the Himalayas, 
Alps, Pyrenees, or, to come nearer home, to fly over such 
mere pimples in comparison as the Pennine Range, the Chev- 
iots, or the Grampians, there will have to be some signs to 
show that you are nearing “ rocks.” Of course, to save motor 
spirit (probably distilled by them from coal direct, and no 
longer petrol), the lowest passes through mountain chains 
will be selected. The world’s traffic lanes will, therefore, not 
be at the same altitude all over the world reckoning from the 
sea level. They will vary except over flat countries. 

Let us take an instance near home, the nearest route from 
Neweastle to Edinburgh—over Carter Fell into Seotland—will 
necessitate a rise of just under 1,600 feet. Without proper 
warning and on a misty day or dark night, an airplane flying 
to the east of the point where the border is crossed might col- 
lide with the Great Cheviot, which is nearly 3,000 feet high, 
or nearly touch Carter Fell itself to the west of the pass. 
There must be, therefore, indications of gradients similar to 
the gradient posts of railways. 

I propose that ascending and descending gradients should 
be made clear. These would be white patches by day and 
their outlines illuminated by night. Then you may legitimately 
ask at what level will your need for higher altitudes for your 
levels begin. I suggest that all altitudes from sea level to 250 
feet should be considered as negligible. Above that, every 
250 feet will be indicated by large figures giving the average 
altitude of the ground below, 500, 750, 1,000, and so on. It 
will be desirable, in planning regular routes, to avoid isolated 
high hills or groups of hills, small in area, such as Hindhead 
or the Malvern Hills: All routes will follow so far as possible 
flat country for meteorological reasons as well as I shall show 
presently. 


HOW AIRCRAFT SHOULD BE MADE IDENTIFIABLE 


Now I come to the problem of how planes shall be desig- 
nated and made identifiable. First of all there will be the 
nationally arranged colors of each country for those engaged 
In official services. Then I propose that all private planes 
shall be white and commercial planes red to distinguish them 
the one from the other. All planes, official and private, will 
be lettered and numbered, as decided by some international 
conference, such as that which settled for all countries the 
regulations for international motor car touring, and which 
allotted to each country specified lettering—GB standing for 
Great Britain, F for France, and D for Germany. 

Pilot certificates granted by responsible countries will be 
recognized as valid by all those countries which signify their 
adherence to an international agreement, in the same way as 
motor drivers’ licenses are now recognized everywhere. 

Almost the most important of the subjects which will have 
to be considered in relations to the world’s air routes is how 
Weather and wind conditions will affect flying over the surface 
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of this planet. The prevalence of trade winds is known to 
you all, and how they blow with unvarying regularity and 
strength in certain directions in certain seasons. But what is 
less generally known is the almost permanent existence of 
areas of highly barometrical pressure (sometimes ealled anti- 
cyclonic systems) in different parts of the world. These sys- 
tems, though they contract and expand, have a more or less 
continuous effect upon the weather and winds of the world. 


WIND AND WEATHER ALL IMPORTANT 


Before these charts of pressure and winds can be properly 
understood, there are two points that must be grasped. Firstly, 
that wind always blows parallel to the lines of the isobars, 
that is, the lines of equal pressure, and, secondly, that the cir- 
culation of the wind is clock-wise in high-pressure or anti- 
cyclonic areas and anti-clock-wise in low pressure or cyclonie 
areas. This is known as the Buys Ballot Law, which in the 
southern hemisphere equally applies in an opposite sense. 

Now you will observe that the weather of Western Europe, 
with which we are mostly concerned, is largely governed by 
two factors, the tendency to a low pressure trough more or 
less, all the year round, between Greenland and Iceland, and 
the high pressure area, which is permanent, though varying 
in area near the Azores. There is another seasonal high 
pressure area in the Sahara over North Africa, between the 
West Coast and the Sudan, 
during the winter time, as 
has just been proved by 
Major Lyons, the President 
of the Royal Meteorological 
Society, in a recent paper. 
Then there is a nearly con- 
stant area of high pressure 
north of the Himalayas, over 
Southern Siberia and Turke- 
stan. 

The low-pressure systems 
in the European and West- 
ern Asian areas are more 
seasonal and _ variable’ in 
character. There is a trough 
of low pressure, which lies 
between the Persian Gulf 
and the Western Himalayas, 
between May and October, 
which is the origin of the 
southwest monsoon so strongly felt in the Arabian Sea and 
over the western and northern parts of India, Then, nearer 
home, there is another area of low pressure generally 
prevalent over the Adriatic, the Northern Mediterranean and 
the Balkan States, which is characteristic rather of the winter 
than the summer months, producing a tendency to westerly 
winds in the Mediterranean and corresponding easterly winds 
to the northward of the Carpathians. 

Now the systems, and the consequent tendencies to a 
permanent direction of wind either all the year round or at 
certain well-defined seasons, have a most important bearing 
on the world’s air routes. For instance, the route homeward 
from India during the greater part of the year will be far 
easier through Afghanistan, Russia, Germany, and by what 
I may call the northern route, than by a more southern course, 
for easterly winds or calms predominate. On the outward or 
eastward journey, however, the route is across France, by the 
Rhone Valley, where the wind is often northwesterly, some- 
times called the “ Mistral,” to Marseilles, whence we shall go 
either across the lower Alps to Italy, and follow the coast to 
the heel of Italy. Or we shall fly via Sardinia to Malta, 
whence by Tunis we get to Egypt. 

The alternative routes will be from Brindisi to Alexandria 
direct about 900 miles, or from Taranto to Malta. Thus the 
eastward and westward routes to India, the Central European 
and Mediterranean may be spread apart by a thousand miles 
at their extreme point of divergence, and yet be the quickest 
routes and the cheapest to fly. In fact, wind will matter far 
more than mileage. 





LANDING: PLACES | 
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EASTERN ROUTES AS AFFECTED BY WINDS 


Now let us take the outward Eastern route in detail and see 
how the winds will help on an average winter day. Starting, 
say, from Hendon or, perhaps, Croydon—for I assume that 
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two great starting and landing places will exist for northern 
and southern routes to and from London—in the first flight 
Marseilles will be reached, where a descent for lunch will be 
made, the 600 miles—I give round figures—having been cov- 
ered in about five to six hours. This portion of the route will 
be affected on about 80 per cent. of the days of the year, first 
by westerly and later by northwesterly winds, that is, either 
cross or negative and favorable currents. 

Next, some point near Taranto or Brindisi or at Malta itself 
will be the next stopping place. This part of the journey 
will probably be done by seaplace in order to avoid the longer 
route round the Bay of Genoa and the leg of Italy. The 
prevailing wind over this section will be northwest to start 
with, and afterward light airs from the southwestward will 
be encountered. The “ mistral” often extends in a modified 
form on many days in winter to a point as far as the south 
end of Sardinia, where the more westerly current supersedes 
it. The winds on the first day will, therefore, be favorable 
on the average. 

SECOND DAY’S JOURNEY 


On the second day, whether we start from Brindisi for Alex- 
andria direct or fly via Malta and Tunis or Tripoli, a westerly 
wind will prevail, as a rule, near the African coast, though a 
moderate easterly wind is sometimes met with in the neighbor- 
hood of Malta from September to April. 

On this second day’s journey, by evening you will have 
reached either some point between Malta and Alexandria on 
the Tripoli coast, or more likely Alexandria itself, only 850 
miles from Malta. Egypt is situated in a region where calms 
or light winds predominate, with the exception of the disagree- 
able sand-laden “ Khamseen,” the strong westerly wind from 
the desert, which, however, is favorable to progress eastward. 

We then proceed eastward over the Arabian desert, where 
ealms and light winds are the rule, a state of atmosphere which 
prevails all the way to Karachi, except in the monsoon period, 
when the northwest wind is also in our favor. In the Persian 
Gulf the isobars for the greater part of the year show a prev- 
alence of northwesterly currents, also favorable. At Karachi 
in the winter, during the day, wind of considerable strength 
from the southwest is produced by the great difference of tem- 
perature between the Arabian Sea and the heated areas of the 
Sind desert behind it. Flying on southeastward toward Bom- 
bay or northeastward toward Delhi, there is no decided un- 
favorable current on the average. 


REVERSE WINDS FOR HOME PASSAGE 


I have not time to examine in detail all possible routes, but 
on the homeward passage, the reverse side of these winds, 
favorable for flying eastward is available. There is no doubt 
about the prevalence of easterly and southeasterly winds 
throughout the monsoon period, lasting from the middle of 
May to the end of October, in all the country we should use 
for our westward journeys through Afghanistan and through 
the neighborhood of the Aral and Caspian Seas. 

Our first day’s journey homeward takes us to Gurieff, fol- 
lowing the average isobars. And once the corner of the Hindu 
Kush has been crossed at about 5,800 feet, the country all the 
way to England is marvelously flat, which favors the absence 
of wind. 

The next day we leave the head of the Caspian Sea, and 
arrive via Lugansk at Tarnopol near Lemberg. Here, again, 
we leave the mountain systems of the Caucasus, the Balkans, 
and the Carpathians to the south of our route. The next and 
third day we have to face the chances of westerly winds 
against us when approaching the North Sea and Channel, 
which, however, lose much of their force inland. 


THE WIND OUR FRIEND 


Of course, there will be special atmospheric conditions from 
time to time which will involve alteration from the average 
courses recommended for over-sea and over-continental flying. 
There may be, to take a common instance in summer, an exten- 
sive “low” over France or over the mouth of the Channel 
involving strong easterly winds blowing from our western 
shores far out into the Atlantic to a point at which the Azores 
“high” is joined up with another “high” near the Atlantic 
coast. 

In such a case a seaplane could, with the probability of a 
favorable wind over the greater part of the passage, fly from 
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County Kerry to St. John’s, Newfoundland, in a shorter tin 
and with less expenditure of petrol than by any other Toute 
And in flying westward you will be sun-chasing. 

In our English latitudes of 51 to 55, the earth’s motion dog 
not exceed about 650 miles an hour, and though we shall Dot 
be able to fly quite fast enough yet round the planet to 
the sun over our heads continuously, still at 120 miles an hou 
we shall lengthen our day very considerably. 

In the ease of erossing the Atlantic there will be a gain gf 
about four hours between Ireland and Newfoundland, whieh 
means that leaving Ireland at 7 a. m. on a summer morpj 
if an average of 110 miles an hour is maintained, youll 
reach St. John’s in 1642 hours actual elapsed time, from whid 
four hours must be deducted in point of solar time. Thug 
will leave Ireland after breakfast at 7 a. m. and reach Neg. 
foundland at 7.30 p. m. by local time in time for dinner. Con, 
ing eastward, your daylight will be shortened by the sam 
time, and, except in the summer months, a start before day 
or an arrival after sunset will be inevitable. 

[ cannot deal on the present occasion with other weathe 
conditions such as fog, except to mention that fog exists ehi 
in certain latitudes and generally coincides with calm weather, 
or, at any rate, very light winds. Rain, snow, and hail I ds 
regard, for they will be negligible to the planes of the futuy 
though large hailstones may be harmful to propellers or eve 
wings; but hailstorms are local, as a rule, and can be avoided 
The ability also of airplanes to avoid or rise to a height abor 
loeal disturbances will be the solution of many of these diff. 
culties, for heavy precipitation, generally speaking, arises jp 
levels lower than 10,000 feet. 






























A GENEKAL LAW FOR FLYING 






Applying the results of the Buy Ballot law, we arrive a 
another proposition, which will be accepted by meteorologists 
that when the weather at any spot in the northern hemispher 
is under the influence of low-pressure areas, and if the passag 
of the centers is near the place from which the pilot is flying 
westward, he will start on a northerly course at first. In lik 
manner, when he desires to fly in an easterly direction, he wil 
take a southerly course to start with. If, on the other hani 
the weather is under the influence of a high-pressure are, 
these rules will be exactly reversed. 

There is another point which every experienced pilot 
aware of but which is not generally known to the public, Th 
higher you fly the more the wind tends to turn to the right 
That is to say, if on the ground you find a westerly wind, th 
wind at 5,000 feet will probably be W. N. W., and at 10,00 
feet probably N.W. The cause of this is found in the rotation 
of the earth, but I cannot dilate on this here. 

Now I come to the conelusion of my lecture, and I desire to 
summarize the principal points. 























THREE POINTS OF IMPORTANCE 





Firstly—As soon as war is over there must be national ani 
international laws for the regulation of flying. 

Seeondly—Over-sea and over-continental routes must be de 
fined in the interests of the whole world. 

Thirdly—The winds of the world, instead of being a draw 
back to flying over the surface of the planet, will, if properly 
used, prove to be of great assistance. 









LIFE AND MONEY SPENT ON AVIATION NOT WASTED 





The progress of aviation, owing to its immense and inerea 
ing importance in the war for naval and military purposé, 
has been extraordinarily rapid during the last three year 
The decisive military and naval results which a real preponder 
ance of air power would bring about are at last beginning # 
be realized. Nations are spending millions of money upon 
development of flying, and thousands of brave men have saet 
ficed their lives, both in fighting and experimental work. Ther 
has been a prodigal expenditure of life and treasure ands 
wonderful concentration of brains and energy on aviation I 
destroying human life and wrecking property. But when peat 
once more comes, this output of human life and skill will prove 
not unproductive. Unlike the expenditure of all kinds 
producing forts, battleships, guns, shells, powder, missiles, 
gas and horrible and ingenious ways of killing, resulting 2 
nothing useful to the human race in future, the forced deve: 
opment of aviation will, perhaps, be the war’s most usé 
legacy. 
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ALY ANDMACST COMPLETE EQUIPPED AIRCRAFT COMPANY 
DYTUATED AT ELLZADETH NEW JERSEY FIFTEEN MINUTES 
IRMADKET INTHE WORLD WE ARE GLAD TO BE SO FULLY 
HAD THE AERL PROGRAM OF OUR COUNTRY. 
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Espana Automovil (Madrid), July 15, 1917 


On Aerial Warfare-—Captain Herrera, of the Spanish 
Army, who was recently given an opportunity to visit the 
French and British air fleets on the Western front, gives the 
following details on the aircraft he was permitted to examine: 

The fighting airplanes of both the French and the British 
are, as a rule, small one-seater tractor biplanes in which the 
functions of the pilot coincide with those of a gunner. The 
armament consists of one, two or even three machine guns 
which mostly fire through the propeller by means of a 
synchronizing service. In this case, in order to aim, the 
whole machine must be directed on the target. 

Such are, in the French aviation service, the Blériot and 
Spad biplanes, which are fitted with a 150 hp. or a 200 hp. 
Hispano-Suiza stationary engine, and the Nieuport biplane, 
which carries a 150 hp. Le Rhone rotary engine. All these 
machines are capable of attaining speeds of from 190 to 210 
kilometers per hour. 

The British Royal Flying Corps employs, besides the above 
described Nieuport, chiefly Sopwith biplanes and _ triplanes 
fitted with a 130 hp. Clerget rotary engine. 

The French employ, however, numerous two- and _ three- 
seated pusher biplanes which mount much heavier armament, 
namely, 37 mm. and 47 mm. Q. F. guns; these are to be 
found on the three-seater Voisin (200 hp. Peugeot or Hispano- 
Suiza) biplane and on the two-seater Bréguet (250 hp. 
Renault) biplane. These machines are chiefly employed for 
patrol work around large cities which are within raiding dis- 
tance of the enemy. They are provided with a particularly 
sturdy chassis and a special lighting system enabling them to 
start and land by night. These features cause them also to 
be used to a great extent for night bombardments, but in such 
ease it is usual to carry lighter armament, that is, one or two 
machine guns only. 

The Royal Flying Corps employs for bombing chiefly the 
130 hp. Clerget engined Sopwith biplane, a_ two-seater, 
mounting two machine guns, firing fore and aft, respectively ; 
the Handley Page biplane, fitted with two 280 hp. Rolls-Royce 
engines; and the one-seater Martinsyde (140 hp. Beardmore) 
biplane. 

While the British use many of their fighting and bombing 


machines for reconnaissance work, the French specialize 
airplanes for the latter function. Among the French 


reconnaissance airplanes the most noteworthy are the 160 hp. 
Renault-Farman pusher biplane, a two-seater mounting one 
or two machine guns; the Letord biplane, fitted with two 
150 hp. Hispano-Suiza engines, which mount four machine 
guns, two of which ean fire forward and two aft; and the 
three-seater Moineau biplane which carries a similar battery 
and is propelled by two 240 hp. Canton-Unné engines. 

Captain Herrera finally notes that besides small non-rigid 
airships, the rigid Zeppelin type, with two engine ears, a 
connecting gangway, and four lateral propellers, is now also 
represented in the airship fleets of the Allies. 

Flight (London), August 9, 1917 
_ One Air Service, One Uniform, One Badge.—An editorial 
indicative of the widespread agitation going on in England 
regarding the unification of the Royal Flying Corps and the 
Royal Naval Air Service into an Imperial Air Service. 

“Instead of recognizing the obvious and doing what will 
have to be done sooner or later, the Government goes on with 
its attempts to reorganize the air services on a basis which the 
tests of war have shown to be radically unsound. 

“It is unsound, no matter from what point of view it is 
regarded. In the wider operations of the war it has failed 
In strategy, in that it has no strategy. It has created a line 
of demarcation between the two fighting branches which has 
been productive of endless jealousy and friction. It has been 
wasteful of money and it has stifled output, so that the 
country has not even received decent value for the money that 
has not been actually thrown away. All along the line the 
system has been a proved failure—and yet we keep on 
attempting to “ reorganize” instead of getting rid of it, root 
and branch, in favor of the scheme that would work. * * * 
Opinion is unanimous that there is only the one thing to be 
done—to carry out at once the policy which is embodied in the 
Words which head this article.” 





Digest of the Foreign Aeronautical Press 


179 


Flying (Lendon), August 1, 1917 


The Battle for Observation. By Hilaire Belloc.—Since war 
became an organized affair every action has consisted of two 
parts, namely observation, and the piercing or turning of a 
line. 

Observation means (1) offensively, the knowledge of what 
and where your opponent is, and (2) defensively, the preven- 
tion of your opponent knowing what and where you are. 
Until the advent of aireraft, observation was effected by the 
examination of prisoners, reports of spies, and the feeling 
out of the enemy by a sereen of cavalry spread out in front 
of your own army. 

With the advent of aireraft, observation became a different 
matter. Aireraft permitted you to see nearly all that the 
enemy was doing in fair weather during daytime; to photo- 
graph his positions, and to embarass him by bombing his 
communications and stores. 

But this increased power of observation brought about a 
novel condition in warfare, that of fighting the enemy in 
order to prevent him from getting similar observation. 
Unlike in the old days of cavalry action no sereen ean be 
established in the air, where the three-dimensional movement 
of aireraft enables the enemy to escape above or below your 
action. 

There exists then today a thing undreamt of three years 
ago, the battle for observation. This has taken on functions 
outside itself. The aireraft force which wins over its opponent 
the power of observation is also essential to the management 
of guns. For observation nowadays not only tells you what 
the enemy is doing and how he stands, but also directs—is 
essential to directing—your own fire. 

Therefore, to win the battle in the air is an absolute condi- 
tion of success not only in the function of observation and 
the regulation of artillery preparation, but also as an adjunct 
to the advance when airplanes support the infantry. 


Flying (London), August 8, 1917 
Raid Risks and Street Risks—The Home Secretary is 
authority for the statement that since the beginning of the 
war up to date more than six times as many persons have 
been killed and more than sixty-seven times as many persons 
have been injured in street accidents in the London metro- 
politan area as in air raids. The official figures are the 


following: 

Killed Injured Total 
«Santi ioiniach sian aaas alana 366 1,092 1,158 
er rr ene ee 2,412 70,863 73,275 

The moral is, says Flying, that pedestrians should read the 
warnings issued by motor-’bus companies as carefully as the 


warnings issued by the police with regard to air raids. 


L’Aerophile (Paris), July 1-15, 1917 


Aerial Mail Routes.—The Italian Ministry of Post and 
Telegraphs inaugurated on June 27 a daily postal seaplane 
service between Continental Italy and Sardinia on the line 
Civitaveechia-Terranuova. Each seaplane earries 200 Kilo- 
grams (440 lb.) of mail and covers the trip in approximately 
two hours. 

The success of this service has prompted the French Min- 
istry of Post and Telegraphs to organize an aerial mail route 
between France and Corsica. For this service military 
machines inapt for war service but otherwise efficient as 
weight carriers will be employed. 

The administration of Algeria has just concluded an inquiry 
regarding the establishment of an aerial mail service across 
the Sahara Desert. It is ultimately intended to open a postal 
airplane route between Paris and Timbouctou; the total flying 
time is to be 30 hours and relay stations will be provided at 
Marseilles, Algiers and In-Salah. 


The Aeroplane (London), August 1, 1917 


On Some Directions for Reform.—The enormous wastage 
of lumber and of labor in the manufacture of four-bladed 
propellers causes an anonymous English propeller maker to 
make the following suggestions for the economizing of 
material and man-hours. 

“Tt is quite an easy matter to economize fully 80 per cent 


of the timber and to increase the output by 120 per eent, by 
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abandoning the geared down four-blader in favor of the direct tioned seem to indicate that a slightly different principle of 






driven two-blader. design gives better results. 
“A two-blader made (in England) for the 150 hp. Hispano- (4) A standard engine-boss fitting, with a bore of not 





Suiza-Spad gave, in competition with the leading French more than 70 mm. for all propellers absorbing less thay 
and English propellers, the best climb and horizontal speed, 350 hp. 

and had a diameter of only 7 ft. 8 in., with a weight of only (5) Searf and half-lapped joints to be allowed as jp 
17 lb., and the amount of timber used (averaged over 100 French propellers. The present (English) practice of usi 
propellers) was 26 superficial feet per propeller. The time joints in two-bladers (apparently for variable pitch.— Editor) 











required for shaping was less than 25 hours. is dangerous and does not save material. 
“This compares very favorably with any of the official (G6) Glueing up en bloc, which is used by some firms, to aD 
designs. The R.A.F. four-blader propeller for the R.A.F. 4a be generalized. pe 





engine of less power, for instance, requires over 120 super- 
























































2} J 2 . + res 75 ‘Ss 7 P ~ z j “a ‘yy . *. ve =~ 
ficial feet, and takes 75 hours for shaping. Tohtli (Mexico City), August, 1917 
A better designed four-blader for the same engine would $2 
require about 80 ft. super. of mahogany, but if the propeller Cross-country Flight of Mexican-built Airplane.—On July Tl 
speed was increased, a smaller two-blader, requiring not more 6 a Mexican army biplane, piloted by Captain Horacio Ruiz, 
than from 30 to 40 ft. super. could be designed to give quite chief-pilot of the Valbuena Military aerodrome, made a cross. pe 
satisfactory results.” country flight from Pachuea, Hidalgo, to Mexico City. 
To remedy this wastage, the following recommendations Particular interest attaches to this flight because it was pe 
are made: made by a Mexican-built airplane, the machine being a G! 
(1) Inerease in propeller speed instead of gearing down. product of the National Aviation Works of Mexico City. The qT 
(2) Two-blader propellers only. machine is a tractor biplane and it fitted with a 150 hp, B 
(3) Alterations in principle of design. The propeller Hispano-Suiza engine. During the flight, which lasted 58 min, C: 
design on present principles, although adopted over the whole 42 see., an altitude of 1400 m. (4600 ft.) was reached. A 
world, does not seem to give the best results that can be mail bag containing 534 letters, 67 postal cards and second 
obtained; experiments conducted by the manufacturer men- class mail was carried on the trip. 
at 
. . e » T . 2% 
The Witteman-Lewis Training Tractor Airplane U 
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The Witteman-Lewis Aircraft Co., of Newark, N. J., has Useful load, including pilot (165 1b.), observer (165 
: : : ‘ M.), teks, POSTE, GUMBTIEE, GEE soc cee ce ccsseees ces 360 Ib. I 
recently produced a two-s ater tractor biplane, salled Model Fuel load, gasoline and oil for four hours’ flight at I 
TT, which is specially designed as an advance training FULL POWET... 2. +. eee eeeceeeeseceeeecerecreeces 240 bb. 
machine for military aviators. _-. eh Greek WAN... cnsccsinciseevsstnegenn 2130 Ib. I 
The characteristics of the machine as given out by the Engine... ....- cee cece cece eee teen eee enee Hall-Scott, A7a model 
>, s follow : ' a PPE CPCCT TOT CTT OL Te ee 90 hp. at 1300 r.p.m. § 
manufacturer follow: DN csi Virose aeestaaekegabeecwehwae ee Walnut, Hall-Scott § 
GEXERAL SPECIFICATIONS OF MODEL 11 ee PC ee 8 ft. 7 in . 
' meena ' , ; . ees 0 54-09 i 0: Sica ighla oa Aas Sa a ea 5 ft. 6 in ] 
ee & PPP TETEET TTT eee eee 42 ft. ete OF pebeGheee, o.oo dcnk da sd odes odds Depew aens eee Left hand § 
Span of lower plane .....--.--+eeseeeeeeeeeeeees 34 ft. CUE kx <cddeckweesnendsindtacaa akeassheenuenses cee 
Overall length ........22eeeeeeceeeces soceeeee 27 ft. 2 in. Standard equipment: Fire extinguisher, tool kit, assortment of fittings 
Overall height ....-.. 6+. cece eee eeeeereeee tees ¥ it. & In. and parts, propeller and cockpit covers, instruments as follows: Alt ( 
Chord of upper plane ......-+-.+-eeeeeeee tae » ft. 6 in. speed meter, altimeter, clock, oil and air pressure gages, tachometer, 
Chord of lower plane ........-+++++eeeeeee os 5 ft. 6 in. thermometers, primer, shut-off valves, hand air pump and ignition i 
Curve of upper plane .....-.-- cess eee eee eeeeees W-L No. 7 switches and carburetors and magnetic throttles. 1 
SS Ce cc ccectecedensenecon Wameitatn W-L No. 7 
ed pp Ce eo eee ee 5 WS 5 ft. 6 in. ie sae ew ( 
ME. oc agedenced ees meesceeececes ; 1 deg. 30 min. ’ 
Area upper plane, exclusive of ailerons........... 223.21 sq. ft. : 
Area lower plane, exclusive of aileroms............ 206.8 sq. ft. 7 . P 
IS 20 soos, a padecscscc< sees 38 sq. ft. Aeronautical Patents 
Area horizontal empennage..............-- errr a, sq. ft. 
Area vertical empennage. ....... 2.22 ccccccvnces 17 sq. ft. Copies of these patents may be obtained for five cents each by addres 
Span of empennage..............-. te tess sseesees nt? sq. ft. ing the Commissioner of Patents, Washington, D. C. ‘ 
Area total supporting surface, inclusive of ailerons... 392 sq. ft. ’ 
Loading per sq. ft......... cece cece cece eee enneees 5.43 Ib, ISSUED JULY 31, 1917. 
Loading per sq. ft..........-+s++eseees tte eens -- 23.66 Ib. 1,234,727. Filed Oct. 9, 1916. ‘To John W. Canrike, Coldwater, Mic. é 
Weight of airplane, without power plant, fuel or load, Flying machine. ' 
but including main planes, body, fuel tanks, ow SSUED AUGUST 7. 1917 
chassis, control and auxiliary surfaces......... 1040 Ib. IS} aye BUS 6, tune, ; J ( 
Weight of power plant, including motor complete 1,235,856. Filed Jan. 4, 1916. To Frank Ezra Summers, Memphis, Mo. 
with radiator, cooling water, propeller, starting Ornithopter. 
handle and other accessories but without gasoline 1,235,988. Filed June 22, 1916. To Thomas R. Macmechen and Walter 1 





SL tte be See estnaaesSheoseeesaaeebeces 60 6 490 Ib. V. Kamp, New York, N. Y. Airship. 
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Glenn L. Martin Organizes Company 


Glenn L. Martin, the airplane pioneer of Los Angeles, Cal., 
and late vice-president of the Wright-Martin Aircraft Cor- 
poration of New York City, has just organized a company 
for the manufacture of aircraft at Cleveland, Ohio. 

The company, it is announced, will have a capital stock of 


. $2,500,000, all of one elass, all shares to be sold at par value. 


There will be no bonus stock of any nature. 

A number of prominent Cleveland business men are sup- 
porting the company. 

Chas. E. Thompson, president of the Steel Products Com- 
pany of Cleveland, Ohio, is to become president, and Mr. 
Glenn L. Martin will be vice-president, of the new company. 
The board of directors will be made up of S. L. Mather, C. W. 
Bingham, Chas. E. Thompson, W. G. Maher, Glenn L. Martin, 
Carl N. Osborne and Caleb 8S. Bragg. 


Standardization Committee Meeting 


The International Aircraft Standardization Committee met 
at the Bureau of Standards in Washington on August 21 and 
92. Those attending the meeting were: Frank G. Diffin, 
United States, chairman; P. D. Merica, Bureau of Standards, 
U. S., secretary; Frithiof G. Ericson, Canada; Captain A. 
Pomilio and Dr. J. S. MacGregor, Italy; Dr. G. K. Burgess, 
Bureau of Standards, U.S.; George L. Norris, United States 
Signal Service; Lieut. M. Mignot and Captain Jean Herck, 
France; A. B. Rogers and 8S. G. Payne, England, and Captain 
D. E. Chanvalon, France. 

Among the important matters announced as a result of this 
meeting is the statement that each Allied Government will 
appoint official representatives as permanent members of this 
committee. These representatives will designate members of 
their personal staff, appointing experts on the various sub- 
jects under consideration to attend the different meetings. 

It is understood that the Committee will meet Thursday and 
Friday of each week at the Bureau of Standards, which is 
designated as the official headquarters. 

It is reported that considerable work has been accomplished 
in standardizing the materials used in airplane construction, 
and it is anticipated that, with meetings scheduled for each 
week, announcements of the adopted standards will be forth- 
coming shortly and that official specifications will be available 
for distribution. 

The meeting last week was devoted largely to steel specifica- 
tions and the standardization of non-ferrous metals, particu- 
larly bronze, used in the manufacture of turn-buckle sleeves, 
bolts, and other parts, as well as aluminum for castings. All 
small accessories of this nature, which will be manufactured 
in large quantities and used to a great extent in all the air- 
planes of the Allies, are to be made uniform, so that they can 
be readily supplied or interchanged at a moment’s notice. 

Metal materials, samplings, analysis, instruction concerning 
physical tests of metals, selection tests, and methods of in- 
specting raw materials were considered. The Committee’s 
specifications will be based largely on the practice standard- 
ized by the American Society for Testing Materials, which 
specifies standard methods for inspection of raw materials. 

During the course of the meetings the subject of fabrics 
came up for a short discussion, specifications being considered, 
although this will not come up for a very full consideration 
until the next meeting, August 23 and 24. Under this division 
of the work, the material used for covering wings and rudders 
will be considered. Linen is, of course, almost universally 
used, but owing to the fact that linen of a suitable quality is 
not produced in this country, extensive tests and investiga- 
tions are now under way to determine the production of a 
Suitable cotton fabric which may be used for this purpose. 
The work on specifications for iron, steel, aluminum, brass, 
and bronze parts and fittings for airplane construction is well 
advanced, and it is expected that an announcement of the re- 
quirements will be forthcoming shortly. Meanwhile, prelim- 
inary standardization work is under way on other materials 
used in construction work. 

P. D. Merica, of the Bureau of Standards, has been desig- 
nated as the secretary of this committee. 
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The U. S. A. Engine Tests 


Tests of the first of the standardized United States airplane 
engines designed and built under direction of the Aireraft 
Production Board make it practically certain that American- 
made fighting machines will be available for service in France 
early next year. Results from several tests have been highly 
satisfactory, it is learned, although details of the design and 
performance of the engines are withheld. 

The first engine produced was employed exclusively as a 
model from which gages and fixtures could be made, so that 
numerous factories could be equipped to turn out in great 
quantities various parts of the engine. The progress of this 
element of the work indicates an early supply of the engines 
for service at the front. 

Meanwhile the engineers are making every effort to improve 
the design and incorporate new features. As rapidly as im- 
provements are developed they will be incorporated in subse- 
quent engines, the same efforts toward quantity production 
being made each time the design is altered. 


Aviation Supply Depot at Middletown 


Laborers have started getting the 2l-acre plot of the Key- 
stone State Fair grounds near Middletown, Pa., into shape 
for the construction of a building 364 x 901 ft., to be used as 
an aviation supply depot. A 40-ft. runway will surround the 
entire building. Gannett, Seelye & Fleming, Harrisburg, Pa., 
engineers, in charge, estimate the cost of the work between 
$400,000 and $500,000. 

The first building to be erected will be used as a supply 
depot for the assembling and distribution of air and water 
craft, wireless apparatus and machine-gun parts. This will 
be followed by the erection of an airplane and seaplane fac- 
tory on adjacent ground. 


China Seeks Aid in Training Army 


China soon will seek the advice of the United States and 
the Entente Powers on the best way to cooperate in the war 
with Germany. 

It had been believed that Japanese officers would have the 
task of training China’s army, but it now appears that the 
United States, Great Britain and France, as well as Japan, 
are to be requested to send military experts to China. 


Russia Needs American Aviators 


General Zaliubovsky, president of the Russian Supply 
Committee in the United States, recently said: 

“What we should like to see on the eastern front as soon 
as possible is 1,000 trained American aviators, with machines, 
and 1,000 ambulances. In these two branches of the service 
America’s help will be of the greatest value. 


Flying at Canal Zone 


A temporary flying field has been established at a point in 
the Canal Zone where hangars and storehouses have been 
erected. The Canal Zone is not suitable to the operation of 
land machines, and it is almost impossible to find suitable 
landing fields. Captain Tussell is the acting department aero- 
nautical officer, Canal Zone. 


I. W. W. Menaces Airplane Work 


It is feared the activities of the I. W. W. in the spruce 
producing regions of Oregon and Washington already have 
wrought serious damage to the Government’s plans for the 
speedy construction of airplanes. Agents have found that 
injuries to the timber and to the machinery used in the fabri- 
cation of the wooden parts of the airplanes already has been 
accomplished. 

The Administration’s method of dealing with the I. W. W. 
will be an enactment, which is virtually an amendment to the 
existing espionage law, which provides punishment for per- 
sons engaged in seditious conspiracy to obtain breaches of 
contract with the United States. 


Dayton-Wright Propeller Factory 


The Dayton-Wright Airplane Co., Dayton, Ohio, has pur- 
chased the three-story plant of the Enterprise Carriage Co., at 
Miamisburg, Ohio, and will fit it up for the manufacture of 
propellers. 
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Huge Orders for Spruce Placed 


Initial orders for airplane spruce aggregating 1,000,000 feet 
a month were placed in Portland, Ore., by the United States. 

This business, as well as all subsequent airplane business 
to be placed here by the Government and the Allies, will be 
handled through the newly organized Spruce Lumber Manu- 
facturing Bureau, which has been formed for the explicit 
purpose of co-ordinating all spruce deliveries to the allies. 

The bureau has established headquarters in the Yeon Build- 
ing, Portland, Ore., with F. A. Douty as chairman and J. P. 
Keating as seeretary. All spruce mills in Oregon and Wash- 
ington are members. 

All the business will be placed by Mr. Allen, representing 
the allied governments, with this bureau and redistributed by 
the bureau among the member mills in proportion to the 
capacity of each individual plant. 

The price has been fixed, tentatively, at $105 a 1,000 feet. 
This arrangement will be tried for a period of 30 days, and 
if satisfactory all around at the end of that time it is expected 
to be continued indefinitely. 


New Curtiss Plant Will Be Ready Soon 


The immense new plant of the Curtiss Aeroplane & Motor 
Corp. at Buffalo will be ready for business by October 15. 
Despite the fact that the land for the new plant was only 
secured a month ago, all of the foundations have been laid 
and two of the bays have been completed. Four miles of 
track, giving the company the very best of railroad connec 
tions, have been laid. 

The new plant will occupy nearly 160 acres of land, and 
should increase the present capacity over 600 per cent. 


Ford Is Making Cylinders 


Henry Ford has announced that the Ford Motor Company 
is making 200,000 steel airplane cylinders for the Government, 
which are to be delivered at the rate of 1,000 per day. 

“We have just developed a way of making these cylinders 
from solid steel, and they can be manufactured very cheaply,” 
said Mr. Ford. “If called upon to do so, this output can be 
increased to 5,000, or even 10,000, a day. It costs very little 
more to produce steel now than it did before the war.” 

The matter of price has been left to the Government after 
the cylinders are completed. 

To Start Work on Airplane Factory 

The construction of the new $1,000,000 airplane factory at 
the League Island Navy Yard will be started at an early date. 

Secretary of the Navy Daniels has awarded to the Austin 
Company, of Philadelphia, the contract for the erection of 
the building. 

“ Philadelphia will become the great building center for the 
Navy,” Mr. Daniels stated. “ Fully $15,000,000 has been or 
will be expended there in the next few months. There should 
be employment for 3,000 or 4,000 men.” 

The building will be of steel and brick construction, 400 ft. 
square, and will be finished within the next three months. 
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Lawson Aircraft Corp. Elects Officers 


‘The Lawson Aireraft Corp., Green Bay, Wis., organized 
with a capital stock of $200,000 to manufacture airplanes, 
has elected the following officers: President, George W. Ellis ; 
vice-president and general manager, Alfred W. Lawson; see- 
retary, C. 1. Smith; treasurer, George A. Richardson; counsel, 
Max H. Strehlow; directors, William Hoberg, F. E. Burral] 
and Messrs. Ellis, Lawson and Riehardson. 


Standard Aero Corp. Expands 


The Standard Aero Corp., of Plainfield, N. J., announces 
the purehase of the J. G. Brill Car Works in Elizabeth, N. J., 
for the manufacture of airplanes. The property represents a 
cost of $750,000, and it is estimated that, including equipment, 
the total cost of the establishment. before beginning operation, 
will amount to $1,000,000. 

The growth of the Standard Aero Corp. has been one of the 
remarkable features of the American aireraft industry. The 
important factor in the building up of this firm has been its 
personnel, which includes some of the best brains ot the air- 
eraft industry. 

Charles H. Day, the eliet engineer and designer, is one of 
the pioneers of American aviation, He built the first tractor 
biplane in this country and also the rotary engine which pro- 
pelled it. After having suecessfully flown this machine, he 
beeame associated with the Glenn L. Martin Co., of Los An- 
geles, Cal., in the capacity of chef engineer. After having 
severed his connection, he built a number of his own machines, 
but returned to the Glenn L. Martin Co. in 1913, where he 
remained until 1914, when he joined the Sloane Manufacturing 
Co., which eventually became the Standard Aero Corp. In 
his latter connection he built the well known H-3, J. J-H, and 
speed scout type standard airplanes. 

Harry Bowers Mimgle, president, is in charge of the opera- 
tions ot the corporation and is its sole stockholder. 
is largely due the growth of this organization. 


To him 


Loening Aeronautical Engineering Corp. 


The Loening Aeronautical Engineering Cor., New York, 
has been incorporated with a capital of $25,000, to manufac- 
ture aircraft. G. C. and R. R. Loening and T. C. Curtis, 44 
Wall Street, are the incorporators. 


Boeing Airplane Co. Plans Extensions 


The W. E. Boeing Airplane Co., Hoge Building, Seattle, 
Wash., contemplates extensions and improvements to its fae- 
tory on Lake Union. 


Hydrerocraft Co. Organized 

The Hydrerocraft Co. has been incorporated in New York 
with a capital of $30,000 by L. W. E. Coleman, C. L. Andrews 
and H. P. Keane. A flying field has been leased at Central 
Park, Hempstead Turnpike, L. I., and the company will give 
instruction in flying, photography, ete., to men above the age 
limit of the army, with a view of getting them to become 
observers. 
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BABBITT-LINED BRONZE 
BEARINGS 


EN DURANCE—STAMINA—SPEED 


the essential requisites in 
AIRPLANE MOTORS 


Doehler Babbitt-Lined Bronze Bearings have 
been used with the utmost success by the 
largest and most prominent motor builders 
in the Airplane as well as the Automobile 
industries. 

_ The exercise of that same care in the selec- 
tion of raw materials and in every stage of 
their manufacture that has made us the lead- 
ing and largest die-casting concern in the 
world, will insure the absolute dependability 
of that most vital part of your airplane motor 
— its bearings, if Doehler equipped, and 
safeguard its essential requisites. 


DOEHLER DIE- CASTING Co. 


MAIN OFFICE AND EASTERN PLANT 


WESTERN PLANT B ROOKLYN. N.Y. NEW JERSEY PLANT 
TOLEDO.OHIO. NEWARK.N.J. 


SALES OFFICES 


CHICAGO DETROIT ROCHESTER BOSTON 
4414 NO.CAMPBELL AVE. 914 FORD BUILDING 159 ST.PAUL ST 723 OLIVER BUILDING 
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Fish of the Air 


pony sng have made significant prog- 
ress from their earlier ungainly and 
baglike forms. 





In the latest and highest development in 
this country, exemplified by the new Good- 
year dirigibles now sailing the aerial seas, 
they resemble colossal sharks. 


Their long stream-line bodies have horizon- 
tal and vertical rudders very much like fins. 


Even the color has been changed to a sea- 
gray of low visibility. 


The change is significant. 


It not only serves to emphasize the later 
theory of dirigible design by accentuating 
the fishlike appearance and lines, but indi- 
cates another step forward in fabric devel- 
opment. 


Once it was thought necessary to employ 
yellow fabric to assure adequate resistance 
to the effect of actinic light rays on the rub- 
ber impregnation and coating of the fabric. 


Now yellow has been discarded and gray substituted 
in the Goodyear dirigibles, because the Goodyear 
processes of fabric manufacture as:ure adequate life 
without the employment of dangerously visible colors. 





Everything in Rubber for Airplanes 
Balloons of Any Size and Every Type 





The Goodyear Tire & Rubber Company, Akron, Ohio 
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MAGNALITE PISTONS 


HE Duesenberg Four Cylinder Airplane Engin: 
I 1: ee oe ist Magnalite Piston 


t Not only is this tru if the 


: ut al ot the Duesen- 
bile Motor 


WALKER M. LEVETT COMPANY 
e Pioneer Alu im Alloy Piston Manutacturer 


New York ( 
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METAL AIRPLANE 
FUSELAGES 


AIRPLANE TUBING 


Especially made to your ow 
requirements 














We are at present manu- 
facturing for the larger 
airplane constructors our 
high grade tubing for al- 
most overnight deliveries. 
We are also manufactur- 
ing three distinct types of 


metal fuselages. 





Special inquiries solicited. 





The Empire Art Metal Co., Inc. 


College Point, N. Y. 
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WAR WILL END QUICK 


When Aeroplanes of Speed and Durability are put into 
Service by the Allies 


ALUMINUM SHEETS 


Decrease Weight, Increase Speed, Strength and Durability 





We carry the Largest Stock in the World—and Operate 
Our Own Rolling Mills 





Service is Assured—W rite us Today 





WE ALSO MAKE ALUMINUM INGOTS, OF ALL GRADES—FOR CASTINGS OR 
STEEL PURPOSES—RODS—WIRES—GRANULES, ETC. 


y 


United Smelting & Aluminum Co., Inc. 


NEW HAVEN, CONN. 


BRANCHES; 
24 Stone Street, New York City 1334 Dime Bank Bldg., Detroit, Mich. 959 Monadnock Bldg., Chicago, Ill. 
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COMPANY 
165 BROADWAY, NEW YORK 


Quality Oils Since 18955 











AVIATION 




















2 RETIREES Si aR eam 

















RESISTAL 


AVIATOR’S GOGGLES 


Unbreakable Resistal goggles are equipped with unbreakable lenses. 
No glass will fly from Resistal lenses from a blow suffi- 
cient to shatter an ordinary lens. 


These lenses are made of a layer of transparent celluloid 
welded under enormous pressure between two layers of 
the finest glass, giving 97.64% of transparency and at 
the same time subduing some of the glare. 





Bent for Side Vision 


Resistal lenses are bent for side vision, increasing the 
range of sight of the wearer. 


As the layer of celluloid 
acts also as an insulator, 
vapor will not gather on 
Resistal lenses. 







Water- No adhesive cement is used 
roof in their construction, with the 
P result that water has abso- 
lutely no effect on Resistal 

lenses. 


Tested Resistal lenses have been 
subjected to the most rigid 
tests, and comply fully with 
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—— 








the regulations of the Army 
and Navy. 


Prompt Delivery can be had in any 
quantity. Write us direct for full 
information and prices. 





Strauss & Buegeleisen 
37 Warren Street mF. 
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‘Usco” 
NUMBER 72 


THE STANDARD 
KITE BALLOon Fapsric 


oF AMERICA 





A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 

THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE, 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: 


STRONG 
Gas- TIGHT 
NEuTRAL, INVISIBLE CoLor 
Witustanps ALL WEATHER 


ConpIrTions 
AND Aces WELL 





MADE BY THE 
WORLD’S LARGEST RUBBER COMPANY 


UNITED STATES RUBBER COMPANY 
NEW YORK 
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IN ACTUAL DAILY 
PERFORMANCE 


In every branch of military service—Engineer- 

ing Corps, Aviation Section, Quartermaster 
| Corps, and general Patrol, Scout, and Dispatch 
duty—you will find the 1917 


Sudian Motocycle 


With Powerplus Motor 


Greatest strength, endurance, speed, power, accessibility, 
and all-round dependability. 

We will be pleased to arrange demonstrations of all 1917 
Indian models for interested military officials. 


Illustrated 1917 Indian Catalog and other 
descriptive literature sent anywhere on request 











_———$—$—$———————_—__— 


HENDEE MANUFACTURING COMPANY 


(Largest Motorcycle Manufacturers in the World) 
SPRINGFIELD, MASSACHUSETTS 


—— 


§5°> STATE ST. 









WA hi} ‘SON 
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A\, % me 
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AEROPLANE MOTORS 


Give the aviator a motor in which he can place thorough 
confidence—that’s the first requisite of successful flying. 
Wisconsin Aeroplane Motors are that kind—noted for 
consistent performance—absolutely dependable. The 
product of the same engineering skill that has made 
Wisconsin Racing Motors champions of the world on 
road and speedway. 


iy 

















Made in 6 and 12 
cylinder sizes. 
Write for cata- 
log with com- 
plete specifica- 
tions. 


WISCONSIN 


MOTOR MFG. 
co. 


Sta. A Dept. 338 
Milwaukee, Wis. 


4 
| 








New York Branch 
—21 Park Row— 
T. M. Fenner, 
Factory Rep. 
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Model T. T., 90 h. p. Training Tractor 





WITTEMANN-LEWIS AIRCRAFT COMPANY 


Lincoln Highway Newark, N. J. 


Near Passaic River Telephone Market 9096 

















Aluminum Company of America 
PITTSBURGH, PA. 


Manufacturers of Aluminum 


Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding 


General Sales Office, 2400 Oliver Bldg., Pittsburgh, Pa. 
Branch Offices : 





cb coke apeetnebtienes 131 State Street RO ere eee es 120 Broadway 
GRNONEIDs occccicencce 1500 Westminster Building Philadelphia. .. . . .1216-1218 Widener Building 
Ciel ...... ene 950 Leader-News Building Rochester. Perr see eeees 1112 Granite Building 
ad, os nnutedales 1512 Ford Building >” Pancisco (Pierson, Roeding & Co., Agents) 

: mop 731 Rialto Building 
SPE 308 R. A. Long Building Seattle (Pierson, Roeding & Co., Agents) 
Los Angeles (Pierson, Roeding & Co., Agents) 523 Colman Building 


494 Pacific Electric Building Washington. ..509 Metropolitan Bank Building 


Send inquiries regarding aluminum in any form to nearest Branch Office, or to General Sales Office 
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LABORA TORE 
| DYNAMIC BALANCE 


centrally located in this city. We have facilities for taking 
on a certain amount of OUTSIDE WORK, such as bal- 
ancing a few shafts or other articles of medium size. 


All work done on latest Akimoff balancing apparatus and absolutely 
guaranteed. Six cylinder shafts balanced CORRECTLY, which is 
not as easy as it looks. Beware of the man who will tell you that a 
six cylinder shaft can be balanced in any old way, for example, by 
drilling in three planes 


N. W. AKIMOFF, pynamic BALANCING APPARATUS 


J . OFFICE, HARRISON BUILDING, PHILADELPHIA 
096 
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HYDROGEN GAS 


Equipment for 


AEROSTATION FIELDS 








GAS ENGINEERING CO. 


Trenton + $2 New Jersey 
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Contractors to U.S. Army and Navy 


Tuomas-VMorse Aircrarr Corporarion 
ITHACA ,N.Y. U.S.A. 


Member Aircraft Manufacturers Association. i ‘ 























A UNFINGTON. W.V VA. 


‘RRS s j 
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AIRPLANES 


MILITARY PURPOSES 








45 East 42d Street 


LEWIS G. YOUNG 


New York 











BUILDERS OF AIRCRAFT 


SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 
EDGEWATER, N. J. 





MILITARY AIRPLANES 


WALDEN-HINNERS COMPANY 
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Grand Rapids Lumber Tester GRAND RAPIDS VAPOR KILNS 


















Test your lumber for moisture content: Now used in aircraft work by:— 
I. When you buy it, to be sure you are . 
getting what you want. Curtiss Aeroplane & Motor Corp. 
II. When you put in your kiln, to see how American Propeller & Mfg. Co. 


long it should dry. 


| III. When you empty your kiln, to insure a 
properly dried lumber. Now building for:— 


Don't guess at it. Guessing is a poor game. F isher Body Corporation 
Airplane Division 


| Equipment and instruments supplied 
to, in addition to above:— 





Standard Aero Corporation 
The Burgess Company 
Thomas-Morse Aircraft Corp. 
Dayton Wright Airplane Co. 





Requires no figuring or computations. 


Equally applicable to testing a GRAND RAPIDS VAPOR KILN 


Accurately made, graduated to metric Made by GRAND RAPIDS VENEER WORKS 
, and df di ighing | 
ssitsaneiaseaiianapiaaiesenimminmmaee diate, Grand Rapids, Mich. U.S.A. Seattle, Wash., U. S. A. 































a counterbalanced aviation 
crankshaft.... 


one of the 18 different 

models we are now making 

for 14 aviation motor companies .. . 
reduces vibration and eliminates bearing pressure 


We have shipped 50,392 Counterbalanced Crankshafts to August 28th, 1917 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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Aeroplane 
Lumber 
Specialists 


Alaska Spruce 
Black Walnut 


Tough White Ash 


CHETHAM LUMBER CO., lnc. 
15 William Street New York 


Telephone, Hanover 6028 

















“THE TANDEM BIPLANE” 








INHERENT LONGI- 
TUDINAL STABILITY 








Richardson Aeroplane Corporation, Inc. 


New Orleans, La. 








ELJ-5 


Officers of the Heavier-than-air 
Services of the United States 
and their Allies are invited to 
inspect the 


Janney 
Aircraft Company’s 


New Model 
Training Tractor 
Biplane ELJ-5 


With Hall-Scott A-5 Six Cylinder Engine 


Detailed Description 
upon request 


MONROE, MICH. 








JANNEY AIRCRAFT CO. 











= 
' 


\ 


ay =e 
a) 


With the manufacturing facilities of three 
large factories in New York, Tennessee and 
New Jersey we are in a position to execute 
with despatch orders for the LANZIUS 
CHANGEABLE ANGLE OF INCIDENCE 
AIRPLANE in any type for land or water, 
or for Standard and Special Design Aircraft, 
either wood or steel construction. We furnish 
with our standard equipment Duesenberg 
Motors, recognized as one of the most power- 


ful and efficient Aeronautical Motors on the 
market. 


LANZIUS AIRCRAFT COMPANY 


Executive Offices 


608-609-610 Singer Building, 149 Broadway, New York 
Telephones 6710-6711 Cortlandt 
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Grand Rapids Lumber Tester GRAND RAPIDS VAPOR KILNS 



















Test your lumber for moisture content: Now used in aircraft work by:— 
I. When you buy it, to be sure you are . 
getting what you want. Curtiss Aeroplane & Motor Corp. 
II. When you put in your kiln, to see how : 
ional ae. American Propeller & Mfg. Co. 


III. When you empty your kiln, to insure 1A” 
properly dried lumber. Now building for:— 


Don’t guess at it. Guessing is a poor game. F isher Body Corporation 
Airplane Division 


| Equipment and instruments supplied 
to, in addition to above:— 





Standard Aero Corporation 
The Burgess Company 
Thomas-Morse Aircraft Corp. 
Dayton Wright Airplane Co. 





Requires no figuring or computations. 
| No charts or rollers to bother with. 


| Equally applicable to testing any material GR AND RAPIDS VAPOR KILN 


moisture content. 


Accurately made, graduated to metric Made by GRAND RAPIDS VENEER WORKS 
system, and can be used for ordinary weighing | ; : 
ft Grand Rapids, Mich. U.S.A. Seattle, Wash., U. S. A. 




























a counterbalanced aviation 
crankshaft.... 


one of the |8 different 

models we are now making 

for 14 aviation motor companies... . 
reduces vibration and eliminates bearing pressure 


We have shipped 50,392 Counterbalanced Crankshafts to August 28th, 1917 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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Aeroplane 
Lumber 
Specialists 


Alaska Spruce 
Black Walnut 


Tough White Ash 


CHETHAM LUMBER CO., Inc. 
15 William Street New York 


Telephone, Hanover 6028 

















“THE TANDEM BIPLANE” 








INHERENT LONGI- 
TUDINAL STABILITY 








Richardson Aeroplane Corporation, Inc. 


New Orleans, La. 

















ELJ-5 


Officers of the Heavier-than-air 
Services of the United States 
and their Allies are invited to 
inspect the 


Janney 
Aircraft Company’s 


New Model 
Training Tractor 
Biplane ELJ-5 


With Hall-Scott A-5 Six Cylinder Engine 


Detatled Description 
upon request 


MONROE, MICH. 





JANNEY AIRCRAFT CO. 
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With the manufacturing facilities of three 
large factories in New York, Tennessee and 
New Jersey we are in a position to execute 
with despatch orders for the LANZIUS 
CHANGEABLE ANGLE OF INCIDENCE 
AIRPLANE in any type for land or water, 
or for Standard and Special Design Aircraft, 
either wood or steel construction. We furnish 
with our standard equipment Duesenberg 
Motors, recognized as one of the most power- 
ful and efficient Aeronautical Motors on the 
market. 


LANZIUS AIRCRAFT COMPANY 


Executive Offices 


608-609-610 Singer Building, 149 Broadway, New York 
Telephones 6710-6711 Cortlandt 
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Larce as a ; 
Recuan BREE ALUMINUM Spa? SPeciaL 
Sizes “Se We Mane Screw Heao ea han ——- For Every Purpose. ; ORDER 
EYELETS, HOOKS, GROMMETS ano WASHERS ror SHOES, 
70 FRANKLIN AVENUE 70 = secter rents, corseTs,ceccins, mai eacs. BROOKLYN, NEW-YORK 
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Light as Aluminum 


CASTINGS 


_.  ACIERAL 


26 Cortlandt Street 
NEW YORK CITY 


ACIERAL METAL 


Strong as Steel 


Non-corrosive by salt water 


RODS SHEETS 


Prompt Deliveries 


CO. OF AMERICA 


Plant: 
20 Orange Street 
NEWARK, N. J. 













PROBLEMS. QUANTI 


W. A. DOYLE 


TY PRODUCTIONS. 
ON YOUR SPECIFICATIONS. 


PROPELLER SERVICE 


BY AN ORGANIZATION EQUIPPED TO TAKE 


HOLD OF YOUR PROPELLER 
LET US ADVISE 


TRENTON, N. J. 

























Can be applied to 4, 6, 8, and 12 
Cylinder Engines. 








Starts Big Motors With Greatest Ease. 


Standard Equipment on 


The “Christensen Self-Starter” for Aviation Motors 


WEIGHS ONLY 40 LBS. COMPLETE 


Uses Gasoline and Air, Furnishing the Compression Stroke of the 


Motor Without Turning It. 

Cold Weather Does Not 
Affect Its Efficiency. 

Used by U.S. Army and Navy 
WRITE FOR CATALOG OF AERO MODEL 


‘*Thomas’’ Motors. 


THE CHRISTENSEN ENGINEERING CO., Milwaukee, Wis. 


— 











Septe! 


sere 




















L 





= 





September 1, 1917 


AVIATION 199 











“DALTON SIX” 


In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising a Unit 


“Dalton Six” 


is indispensable. 

Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of fine instruments 
for aeroplanes now 
has 


(36) “DALTON SIXES” Installed 


Why Not Investigate? 
BULLETIN B602C GIVES DETAILS 





Dalton Manufacturing Corp. 
Successors to Dalton Mach.'Co., Inc. 


1911 Park Avenue New York, U. S. A. 











“ Flexo” Side Type 
Used by the U. 8S. Government 
Having just completed large orders for the Allies we 
are in better position than ever to take care of our trade 


AUTO RADIATOR MFG. CORP. 


219-225 W. 12th STREET, LOS ANGELES, CAL. 














THIET Uti TY | BUTTE PU 





We Strive 


To build the best radiator 
made. Maximum efficiency 
and minimum weight with 
stability. 

We have never made a 
radiator to meet a_ price. 
Quality is the prime consid- 
eration. 


Our ten years of manufac- 
turing experience is at your 
disposal. 

Samples submitted with 
quotations if you will mail 
vour prints. 


THE ENGLISH & MERSICK CO. 


NEW HAVEN, CONN. 








TTT ee 


CTT TTT 
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PROPELMEN 


PECIALLY designed 
AY constructed to 
meet the requirements 
of your power plant 


ih 


Duplicate the propeller that 
gives you the best results. 
Send us your blades and 
we will duplicate them. 
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HARRIMAN AIRCRAFT MOTORS CO. 
SOUTH GLASTONBURY, CONN. 
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ACIERAL METAL 


Light as Aluminum Strong as Steel 


Non-corrosive by salt water 


CASTINGS RODS SHEETS 


Prompt Delive e 


ACIERAL CO. OF AMERICA 


Wain Office: Plant 
26 Cortlandt Street 20 Orange Street 
NEW YORK CITY NEWARK, N. J 








PROPELLER SERVICE 


RGANIZATION FOUIPPED "AKE HOLI LCR PROPELLER 
-*ROBLEMS JUANTITY PRODI ‘IONS ET US ADVISE 
LR 
W. A. DOYLE Py < = TRENTON, N. J. 











WEIGHS ONLY 40 LBS. COMPLETE 





Motor Without Turning It. 
Affect Its Efhetency. 


WRITE FOR CATALOG OF AERO MODEL 


Can be applied to 4.68, and !2 THE CHRISTENSEN ENGINEERING CO., Milwaukee, Wis. 
yl gines. 








Standard Equipment on ““Thomas” Motors. Used by U. S. Army and Navy | 


The “Christensen Self-Starter” for Aviation Motors — 


Uses Gasoline and Air, Furnishing the Compression Stroke of the | 


Starts Big Motors With Greatest Ease. Cold Weather Does Not | 
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“DALTON SIX” 


In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising a Unit 


“Dalton Six” 


is indispensable. 


Furnished for 
English or Metric 
Thread Cutting. 


One Manufacturer 
of fine instruments 
for aeroplanes now 
has 


(36) “DALTON SIXES” Installed 


Why Not Investigate ? 
BULLETIN B602C GIVES DETAILS 


Dalton Manufacturing Corp. 
Successors to Dalton Mach.'Co.., inc. 


1911 Park Avenue 





New York, U. S. A. 








“ Flexo’ Side Type 

Used by the U. 8. Government 
Having just completed large orders for the Allies we 
are in better position than ever to take care of our trade 


AUTO RADIATOR MFG. CORP. 


219-225 W. 12th STREET, LOS ANGELES, CAL. 














We Strive 


To build the best radiator 
efficienc\ 


made. Maximum 

and minimum weight with 
stability. 

We have never made ; 
radiator to meet a_. price. 


Quality is the prime consid 


eration 

Our ten vears of manutac 
turing experience is at your 
disposal! 

Samples submitted with 


quotations if you will mat! 
vour prints 


THE ENGLISH & MERSICK CO. 


NEW HAVEN, CONN. 
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HARRIMAN AIRCRAFT MOTORS CO 
SOUTH GLASTONBURY, CONN 
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Reprint From 


U. S. Government Advertiser 


of August 23, 1917 


Manufacturers’ Representative 


At a recent meeting of the American 
and Foreign Sales Corp., the following 
officers were elected: John L. Newbold, 
president, (president Merchants Trans- 
fer & Storage Co.); Ross P. Andrews, 
vice-president, (President R. P. An- 
drews Paper Co.); E. E. Thompson, 
secretary and treasurer, (head of firm 
of Crane, Parris & Co.); Louis C. 
Witkoswki, sales manager. The purpose 
of the corporation is to render an effi- 
cient service to both the selected large 
manufacturers who want personal rep- 
resentation before the Government and 
to the various branches of the U. S. 
Government. The corporation has been 
particularly fortunate in securing the 
services of Mr. Witkowski, who has rep- 
resented one of the largest manufactur- 
ing concerns of the United States for 
more than 20 years. 


A Big Output of 
Aeroplane Propellers 


That's what propeller manufacturers everywhere are bending 
every effort to secure. The method of shaping aeroplane pro- 
pellers on a spindle carver, and by hand, is proving too slow 
and costly. An automatic machine to turn propeller blades of 
any size—to any shape or pitch—and leave but the final finish- 
ing to be done by hand, is the only recourse to rescue profit and 
big output. 


Defiance Aeroplane Propeller 
Turning Lathe 


will accomplish the work of eight to ten skilled workmen. It 
insures correct shapes, and will duplicate struts, as well ag 
propellers of any design, to exactaess. This machine is the only 
one on the market today that will successfully turn aeroplane 
AMERICAN AND FOREIGN SALES propellers. Installations are being made by many of the fore. 
CORPORATION most aeroplane and propeller manufacturers. 
We will mail upon request an illustrated and 
206-7-8 MUNSEY BUILDING descriptive circular, without obligations. 


THE DEFIANCE MACHINE WORKS 


DEFIANCE, OHIO, U.S. A. 
New York CITY LONDON, ENG. 


WASHINGTON, D. C. 











THE STANDARD 


CLOCKS 


FOR USE ON 


AEROPLANES ad 
SEAPLANES &c. 


Heavy Eilastic Aviation Cord 


We manufacture a full and complete 
line of heavy elastic aviation cord. 
We are the originators and the 
largest manufacturers in the world 
of heavy elastic cord. 











The Justly Celebrated 
8 DAY—HIGH GRADE 


“CHELSEA” 


CORRESPO NDE NCE SOLICITED 


CHELSEA CLOCK CO. 


10 State Street, Boston, Mass., U.S.A. 











Standard H-3 equipped with our cord 


J. W. WOOD ELASTIC WEB CO. 
STOUGHTON, MASS. 
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AIRPLANE CRANKSHAFTS 


With a Perfect Record 
WYMAN-GORDON COMPANY 








Every precaution known to science 
to safeguard quality is found WORCESTER, MASS., U. S. A. 
in our factory methods. ESTABLISHED 1883 














McADAMITE-ALUMINUM COMPANY 


57-83 Isabella Ave. DETROIT, MICH. 


Highest-Grade—Strongest 


ALUMINUM CASTINGS 





Tensile strength....... 44,250 Ibs. Sq. In. 

Compression .......... 126,000 “ wee LARGE CAPACITY 
(errr —°-¢ - = PLANT 

ch si eneniudess 66,300 “ “ * , en 

Fusing Point.......... 1040 Degrees F Quick Deliveries Guaranteed 











OUR SPRUCE LOGS 


Are perhaps the best on the Pacific 
Coast. Our facilities for supplying 
Air-plane Spruce are unsurpassed. 


A. C. DUTTON LUMBER CORPORATION 





Mills General Sales Department Wharves, Warehouses 
SOUTH BEND, WASH. SPRINGFIELD, MASS. and Storage Yards 
TACOMA, WASH. POUGHKEEPSIE, N. Y. 











ORDNANCE ENGINEERING CORPORATION 


NEW YORK OFFICE LONDON OFFICE 
120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 
Government Contractors $3 Consulting Engineers 


Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 


Designers and Builders of Military and Naval 
AIRCRAFT 
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Boeing Airplane Co. 











AIRPLANES 
ACCESSORIES 
| | SCHOOLING 


SH SSI 














GENERAL OFFICES: 


Hoge Building - Seattle, Washington 








Siurfevant 


(REG. U.S. PAT. OFF.) 


Aeroplane Company 


Jamaica Plain Boston 


Member Manufacturers Aircraft Association 











—— 




















AERONAUTICAL 
ENGINEERING 


To facilitate the rapid production of Aircraft 
to meet governmental requirements, we will place 
our aeronautical engineering department at the dis- 
posal of a limited number of responsible manu- 
facturers. 

For nine years our engineers have specialized 
in the design and production of 


AIRCRAFT and 
AIRC RAFT MOTORS 


his experience, dating almost from the incepti mn of the 


nd a, ponte ‘esulted in the csbulation of complete data cover 
7 ever ssible phase of manufacture and design, enabling us 
to <o cl kly pro duce new and improved ty; “ — and of 


originating original and distinctive features fo yr the standardized 
types. 

Being thus specially equipped, we are prepared to under- 
take the design of airplanes for military and special service con- 


ditions, and supervise their construction. 

OUR ENGINEERING SERVICE 
covers the organization and development of manufacturing plants 

for the co — production of aircraft, including design of special 


processes, jigs and tools for speedy and economical produc- 
tion. 


Automotive Engineering Company 
120 SOUTH STATE ST - CHICAGO, ILL. 








Erie Specialty Co. 


Main Plant 

Erie, Pa. 

Executive Offices: 
Manufacturers 

AIRCRAFT METAL PARTS, 

BOLTS, NUTS, CLEVIS PINS, 

SHACKLES, EYE BOLTS, MA- 

CHINE SCREWS, ETC., ETC. 


Fittings, Forgings, 
Castings 
We are increasing our equipment in 
every department—foundry, forge 


stamping, automatic 
machines, tool and die shop. 


shop, screw 


All our products are rigidly in- 
spected and meet all Government 
requirements. 











25 Pine St., New York 


Are you on our catalog mailing list? 
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WHERE LARGE PRODUCTION 
CONVERGES WITH THE MOST 
RIGID STANDARDS OF 
QUALITY AND EFFICIENCY 











gq Du Pont facilities and capacity can be de- 
pended upon to keep pace with the increased 
demands of the airplane industry. 


q Du Pont technical skill and experience will 
insure strict maintenance of the quality that has 


made DU PONT DOPE the standard for airplane 


surfaces. 


Du Pont Chemical Works 


E. I. du Pont de Nemours & Co., Owner 
120 Broadway New York 





Radium Luminous 
Material 


SHINES IN THE DARK 


SELF-LUMINOUS INNUMERABLE USES 
REQUIRES NO IN ITS ORIGINAL 
MAINTENANCE OVER POWDERED FORM 
A PERIOD OF OR APPLIED WITH 
YEARS ADHESIVE 


A SAFETY DEVICE FOR WAR 
ON 


MACHINE GUN, PISTOL AND _ RIFLE 
SIGHTS; RANGE SCALES; AUTOMATIC 
TELEPHONES; WIRELESS APPARATUS; 
NAVIGATING INSTRUMENTS OF ALL FLY- 
ING AND SAILING CRAFT; DECK CLOCKS; 
WRIST, STOP AND POCKET WATCHES; 
SIGNALS; PLOTTING BOARDS; ETC. 


Radium Luminous Material Corporation 
Fifty Five Liberty Street New York City 














Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL CO.,34 Commerce St.,N.Y. 











ROME 
AERONAUTICAL 
RADIATORS 


Developed from years of experience in 
building all types of radiators. 


They possess every feature and qualifi- 
cation necessary for a high grade 
product. 


STRONG 
EFFICIENT 
DURABLE 


Used on the best American flying machines. 


Our engineering department is at your 
service. 


Rome - Turney Radiator Company 
Rome, N. Y., U. S. A. 
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AJAX 
Auto and Aero 
Sheet Metal Co. 


Manufacturers 
and designers 


of 


AERO 
RADIATORS 
INTAKE 


and 


EXHAUST PIPES 


LINDER & MEYER 
245 W. 55th St. 
New York 
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Factors of Safety 


These Count in Aeroplane Construction 





NON-INFLAMMABLE 


Cellulose Acetate Base 


Uelestion Cloth Yarishes 


provide another SAFETY FACTOR 





NON-INFLAMMABLE 


GeLeStTON Sheets »° Films 


Transparent — Waterproof 
MANUFACTURED BY 


Chemical Products Company 


93 Broad Street Boston, U.S. A. 
Manufacturers of Cellulose Acetate for nearly 15 years 

















WESTMORE 
PROPELLER 


will not warp or split 








Built for high power motors 
Water proof and heat proof 


Quantity Production 


WRITE FOR INFORMATION 


Address AIRCRAFT DEPARTMENT 


SCHWEIZER & WEST MFG. CO. 
308-324 N. Ada St., Chicago 


Cable address “SWESCO” 


Cabinet makers with over thirty years’ 
successful business behind them 














CD 
TURNBUCKLES 


of the 


Highest Quality 


Bolts and Nuts 


to Satisfy the Most 


Exacting Requirements 


Standard Screw Co. 


(of Pennsylvania) 


CORRY. PA. 
New York Office: Woolworth Building 


oa =O 
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DROP FORGINGS 





THE WHITMAN & BARNES MANUFACTURING CO. 


ESTABLISHED 63 YEARS 
1000 WEST 120th STREET, CHICAGO, ILL. 

















TRAE MARK 


air. It insures safe flying. 


PREVENTS STALLING 
FOXBORO 


AIR SPEED INDICATORS 


Tell the aviator at a glance if his machine is maintaining buoyancy, or stalling. It 
accurately measures the relative wind pressure, the force which keeps the plane in the 





Send for illustrative and descriptive Bulletin No. BF110. . 
THE FOXBORO CO. Foxboro, Mass., U. S. A. 
New York Chicago Pittsburgh Birmingham, Ala. 
50 Church St. 1363 Meuniaedk Bldg. B. F. Jones Bldg. 740 Brown Marx Bidg. 
Philadelphia St. Louis San Francisco Peacock Bros. 
1114 So. Penn. Sq. 1984 R. Exch. Bldg. 461 Market St. 285 Beaver Hall Hill, Montreal 














LEYGRAND & CO. 


120 Broadway, New York 
MILL AGENTS 


ALUMINUM SHEETS 


Screw Stock, Rod and Wire 











Propeller Specialists 


Experienced in design and construction of high 
speed propellers actually in service in the 
United States and abroad. 


Open for contracts to design and construct all 
types of air propellers. 

Propellers designed and guaranteed to meet 
the exact requirements of your machine 
AppreEss Box 83 
AVIATION AND AERONAUTICAL 
ENGINEERING 
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IN METHOD OF ERECTION’ 
SCIENTIFICALLY CONSTR 
STORA INDUSTRIAL BUILDINGS 


= LESS STRUCTURAL STEEL Used Due To 
HE STRENGTH OF OUR FORMED MEMBERS 


GALVANIZE D STEEL 
COVERING 
Srmacronas STEEL 
FRAMING— 


N Our Wax t Ano Roor Construction, \ BOLTING/METHOD 


raw“ The C. D.PRVDEN COMPANY. bait" 98E. 











C. A. Herrmann 


DESIGN AND CONSTRUCTION 


Covering All Branches of Aviation 


Bath, N. Y. 
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AIRCRAFT WIRE 
STRAND CORD 


THIMBLES AND FERRULES 


JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, N. J., U.S. A. 














BALL AND ROLLER BEARINGS | | The Beam Airplane Company 


Annular—Single and Double Row ; 
Ball Thrust—All Types Taper Roller—Standard (EHOCRECRATED) 
Roller Thrust—Collar Type Pressed Steel—All Types Announce that they are in a position to accept a 


Sole Agents for the U. S. of few students in their Aviation School. 


° ° CURTISS and EUROPEAN MOTORS 
The Bowden Patent Wire Mechanism TRACTOR end PUSHER MACHINES 
for the Transmission of Reciprocating Motion CONSTRUCTION EXPERIENCE 
Through a Flexible and Tortuous Route. FEES and LIVING EXPENSES REASONABLE 


NO CHARGE FOR BREAKAGE 
THE GWILLIAM COMPANY PRAT Phy ter 
ENGINEERS wanes 


NEW YORK. . 253 W. 58th Street, (at Broadway) THE BEAM AIRPLANE COMPANY 


PHILADELPHIA 1314 Arch Street CELINA OHIO | 
} 














VENEERED PANELS|| AF ROPLANE 
tieoenene RIMS and WHEELS 


AIRPLANE and HYDROPLANE 
CONSTR U CTION Made by the oldest and best known 


steel rim and wire wheel makers in 








Send for Samples Chemically Treated Which Increases 


WATERPROOFNESS wanes 


Quotations gladly furnished. 


NEW JERSEY VENEER CO., Paterson, N. J. The MOTT WHEEL WORKS 


Telephone,73620 Paterson Utica, N. Y. 























ai 


Duesenbe: ere 
Ssh 


& > ——_— 4a Ss = a mae .) All recognized builders 
—- IG ei : git k -s of airplane motors in 
ae ; mn America use Zenith on 

Duesenberg Motors Corporation designs and_ builds their product. 


high speed, high powered motors for Automobiles, j 
Motor Boats and Aeroplanes. Write for full details. si ag Zenith Carburetor 


DUESENBERG MOTORS CORPORATION, 120 Broadway, New York , Company _ 
NewYork DETROIT ‘licg 
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PUNCH PRESS WORK 
AND STAMPINGS 


Specializing particularly in Aero- 
plane work where accurate work- 
manship is absolutely necessary. 


Also—Aeroplane Machine Work. 


CENTURY TELEPHONE 
CONSTRUCTION COMPANY 


BUFFALO, N. Y. 








Oil Proof—Gasoline Proof 
Water Proof 


VELLUMOID GASKETS 
Tough—Compressible—F lexible 


If you are not familiar with Vellu- 
moid have us send you samples— 
either sheet or gaskets cut as per your 
blue prints. 


Expert Gasket Cutting department. Quick service 


Fibre Finishing Co., 27 State St., Boston 












Special Sheet Metal Work 


— 


Airplanes 


Precise Work Executed 
from Blue Prints or 


specifications 


The Auto-Aero Sheet Metal Works 


45 High Street, New Haven, Conn. 





_| 


PONTOONS 


FLYING BOAT HULLS 


Built from your designs 
or from ours 


Palmer-Simpson Corp. 





Saranac Lake, N. Y. 
| 




























AIR-SCREWS 
PROVEN PROFICIENCY 


Detatled information upon request 


BUFFALO AEROPLANE CORP. 





BUFFALO, N. Y. U.S. A. 
Cable Address, ‘‘BUFFAIRO” 





Type ‘Bl’ 














WOOD WORKING MACHINERY 


SPECIALLY ADAPTED 


FOR 


Aeroplane Factories 








Write for information catalogue No. 97 
OLNEY & WARRIN 


406-412 Broome Street 
Tel. Spring 4425 NEW YORK, N. Y. 

















Aeroplane Cylinder Forgings 


We make a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy steels. 


We have furnished cylinder forgings to practically 
all the engine builders in the United States. 


Also Propeller Hubs, Flanges and Shafts, etc. 


Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 


Quick service our specialty 


STEEL & IRON COMPANY 
Philadelphia, Pa., U. S. A. 


TIOGA 
52nd & Grays Avenue 











ee PPE RREEESESCESCLCLCLESRESREL OSES SSS ES EEE 
SCREW /P 
MACHINE 
PRODUCTS 


Take advantage of our service for 
any standard or special parts required 
up to 2%” diameter. 

Our equipment and organization can 
handle the most accurate work you 
have. 


BERRERERBRBEREREREREBRSSLS 


Quotations gladly made 
THOS. H. DALLETT CoO. 
PHILADELPHIA, PA. 

Pa a a a ae 
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DON’T SCRAP ALUMINUM PARTS 


Save them with 


SO-LUMINUM 


great “3 in 1” brazing, 
and soldering com- 
stronger than aluminum 
A perfect substi- 
tute for acetylene welding in 
one-quarter time and cost. Use 
gasoline torch or gas blower. 
No flux. Booklet on request. 
Sample bar, $1.00. Used by the 
United States Army and Navy, 
and indorsed by the British 
{unitions Board. 


$O0-LUMINUM MFG. & ENG. CO., Inc 
Reom 25 1790 Broadway New York City 





new 
welding 
pound, 

or its alloys. 








AVIATION 


AND AERONAUTICAL ENGINEERING 


24 Issues $2.00 


First and Fifteenth of Each Month 








American Automotive Company 


Manufacturers 


Aeroplanes and Hydro-Aeroplanes 


FOURTH AND WATER STREETS 
GLOUCESTER, N. J. 


Request catalogs and prices from all 
manufacturers in regard to parts that 
will meet U. S. Govt. requirements. 














——., 


METAL HOSE 


For every Airplane Requirement 





Write for specifications and prices 





PENNSYLVANIA FLEXIBLE METALLIC 
TUBING COMPANY 
Broad and Race Sts., Philadelphia 


New York Boston Chicago Detroit Cleveland 




















Tested and 
Approved by 
U. S. Gov't. 


British, Dutch, Norwegian, and 
Swedish Governments, as well as 
our own, have approved this com- 
pressed-air starter. Interference 
with engine is impossible, as 
when not in use the Perfect 
Starter leaves motor entirely free, 
Two models: “C” for engines 
up to 250 H.P.; ““D” up to 150 
H.P. Both self-charging. 


Booklet Free on Request. 


Model D 





The 
“ Perfect 
Starter ”’ 
Booklet Sent 
Free on Request 


Moror-Compressor Co. 
NewARK, N. J., U. S. A. 

















EXCELSIOR (28# 


PROPELLERS» 


ropellers of the greatest efficiency and highest 
quality. Unequalled in accuracy and reliability. 


# 


Excelsior Propellers are used by all the leading avia- 
tors. Only one quality—the best. 


Complete stocks on hand for prompt shipment 
Write to-day for booklet 


EXCELSIOR PROPELLER COMPANY 
ST. LOUIS, MO. 

















10 cents a word, minimum charge $2.00, payable in advance. 
AVIATION AND AERONAUTICAL ENGINEERING, 120 West 32d Street, New York. 


Classified Advertising 


Address replies to advertisements with box numbers, care of 





Maximotor, run less than 
fargain. Address Box 42, 


FOR SALE—6 cylinder 90 H.P. 
two hours. Guaranteed condition. 
Madison, Conn. 





TESTERS—Several first class testers experienced on rotary 
aeroplane engines. Reply, stating age, nationality, education 
and experience in full and salary desired. Give complete 
information. Address Tester, 33 Jackson Ave., Long Island 
City, N. Y. 

TWO expert propeller designers are open for 
design and furnish complete working drawings of 
to meet your requirements. Address Box 53. 





contracts to 
propellers 





mechanists, 
construction. 


WANTED—Experienced metal bench hands, 
woodworkers and assemblers for airplane 


Thomas-Morse Aircraft Corporation, Ithaca, N. Y. 


FOR SALE—50 H.P. 4 cylinder Roberts motor, radiator, 
three propellers, in Al condition. Address Box 40. 





and 


AEROPLANES WANTED for passenger carrying and school 
in Florida. If you have completely-motored aeroplanes in Al 
flying condition and prefer to cooperate on the above propos: 
tion and receive financial support from an organized aeroplane 
company, instead of selling your machines, then address 1270 
Broadway (Suite 1017), New York. 

A WINTER SCHOOL will open in Florida and we wish ® 
negotiate with students for a preliminary, but an actual flying 
course. Take one or more lessons and leave when ready with 
out any obligations. Address Mr. Weir, 155 West 102nd St. 
New York. 

ENGINEER-EXECUTIVE, experienced airplane manufac 
turing organization, plant, equipment and production lay-out 
with several assistants, open for engagement after Septelr 
ber 15. Address Box 92. 











WANTED—Reliable, experienced airplane propeller builde. 
Must have ample glue room experience. Address with referent 
and length of experience in first letter, Box 61. 





Septe 












AVIATION 





er 1, 19; September 1, 1917 





COURSE IN AERODYNAMICS 
AND AIRPLANE DESIGN 

















by the Instructors in Aeronautics of the Massachu- 
setts Institute of Technology is printed complete in 


BOUND VOLUMES Nos. | and II 


of 












Aviation and Aeronautical Engineering 









Substantial and attractive bindings. These bound 
volumes contain nearly one thousand pages of matter 
of permanent value to the designer, constructor, 
accessory manufacturer and student of aeronautics. 
Prices, delivered anywhere in the United States or 


Canada 













Volume I $5.00 V olume II $4.00 










The GARDNER, MOFFAT COMPANY, Inc. 


120 WEST 32nd STREET - - : : NEW YORK 
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Aeronautical Trade Directory 


Advertisers in this issue are printed in heavy face type. 


ACETYLENE WELDING AND 
CUTTING 


Davis-Bournonville Co. 
Searchlight Co. 
ACCESSORIES AND INSTRU- 


MENTS 
DuVivier, Harnest J, 
Moto-Meter, The, Co. 
Sperry Gyroscope Co. 
Standard Aeronautical Co. 
Taylor Instrument Companies 


AIRPLANES 

Aeromarine Sales and Engineering 
Corp. 

American Automotive Co. 

Automotive Engineering Co. 

Bates Aeroplane Co. 

B t Aer p Co. 

Burgess Co., The 

Carter Bros. Aeroplane Co. 

Curtiss Aeroplane and Motor Corp. 

Dayton Wright Airplane Co. 

Flint Aireraft Co. 

Fowler Airplane Corp. 

Gallaudet Aircraft Corp. 

Hall, J. Rebinson 

Heinrich, The A. S. Corp. 

Herrmann, Chas. A. 

Janney Aircraft Co. 

L. W. F. Engineering Oo. 

Lanzius Aircraft Co. 

Lawrence-Lewis Aeroplane Co. 

Lawson Aircraft Co. 

Lewis & Vought Corp. 

Longren Airplane Co. 

Pacific Aero Products Co. 

Ordnance Eng. Co. 

Richardson Aeroplane Corp., 

Rogers Construction Co. 

Rumsey Aeroplane Co. 

Smith, Kyle, Aircraft Co. 

Standard Aero Corporation. 

Sturtevant Aeroplane Co. 

Thomas-Morse Aircraft Corp. 

Walden-Hinners Co. 

Williams Aeroplane Co. 

Wittemann-Lewis Aircraft Co. 

Wright-Martin Aircraft Corp. 

Lewis G. Young 

AIRPLANE ENGINES 

Aeromarine Plane and Motor Oe. 

Automotive Engineering Co. 

Bournonville Motors Corp. 

Cleveland Aero Motor Co. 

Curtiss Aeroplane and Motor Corp. 

Duesenberg Motors Corp. 

General Ordnance Co. 

General Vehicle Co. 

Gyro Motor Co. 

Hall, J. Robinson 

Hall-Scott Motor Car Co. 

Harriman Aircraft Motors Co, 

Knox Motors Co. 

Maximotor Co. 

Miller, Harry A., Mfg. Co. 

Orlo Motor Co. 

Packard Motor Co 

Roberts Motor Mfg. Co. 

Sterling Engine Co. 

Sturtevant, B. F., Co. 

Thomas-Morse Aircraft Corp. 

Union Gas Engine Co. 

Wisconsin Motor Mfg. Co. 

World’s Motor Co. 

Wright-Martin Aircraft Corp. 

AIRPLANE PARTS 


Auto-Aero Sheet Metal Co. 
Century Telephone Construction 





Inc. 


Co. 
Erie Specialty Co. 
Levett, Walker M. Co. 
New Jersey Veneer Co. 
Pressed & Welded Steel Prod. Co. 
Rogers Construction Co. 
Standard Parts Co. 
ALUMINUM 
Acieral Co. of America 
Aluminum Castings Co. 
Aluminum Co. of America 
American Metal Co., Ltd. 
Leygrand & Co. 
McAdamite-Aluminum Co. 
So-Luminum Mfg. & Eng. Co. 
(Solder) 

United Smelting & Aluminum Co. 
AVIATION SCHOOLS 
America Trans Oceanic Co., The 
Atlantic Coast Aeronautical Sta- 

tion 
Beam School of Aviation 
Curtiss Training Schools 
Davenport Aviation School 
Dodge School of Aviation 
Flint Aircraft Co. 
Hall Flying School 
Moler Aviation Instructors 
Stinson School of Aviation 
Thomas-Morse Aircraft Corp. 

Williams Aviation School 
BALL BEARINGS 


Gwilliam Co., The 


Hess-Bright Mfg. Co 

New Departure Mfg. Co. 
Norma Company of America. 
S. K. F Ball Bearing Co. 

U. S. Ball Bearing Mfg. Co. 
RALLOONS; DIRIGIBLES 
Connecticut Aircraft Co 
Custer Specialty Co. (Statoscope) 
French-American Balloon Co. 

Gas Engineering Co, (Gas Plants) 
Goodyear Tire and Rubber Co. 
Knabenshue Aircraft Corp. 
United States Rubber Co. 
BAROGRAPHS AND 


ROMETERS 
Green, Henry J. 
Haustetter, A. 
Sussfield & Lorch 
Taylor Instrument Companies 


BATTERIES 
Electric Storage Battery Co. 
BEARING METALS 

American Bronze Co. 

Fahrig Metal Co. 

Levett, Walker M. Co. 
BUSHINGS 

Bound Brook Oil-Less Bearing Co. 
CARBURETORS 

Miller Carburetor Co. 

Stromberg Motor Devices Co. 
Wheeler and Schebler 

Zenith Carburetor Co. 

CLOCKS AND WATCHES 
Ingersoll, Robt. H., and Bro. 
Chelsea Clock Co 

Depollier, J., & Son 

Waltham Watch Co. 
CLOTHING 

Abercrombie & Fitch 

Rogers, Peet & Co. 

Sanders Co. 
Spalding, A. G., 


COMPASSES 
Sperry Gyroscope Co. 
Taylor Instrument Companies 


DOPE AND VARNISH 
Adams & Elting Co, 
American Emaillite Co, 
Ch 1 Products Co. 
Conover, The C. E., Co. 
DuPont Chemical Works 
Flexible Compound Co. 
National Aeroplane Co. 
Pratt & Lambert 
Standard Varnish Works 
Valentine & Co. 

Weeks & Co. 

DRIFT INDICATOR 
Sperry Gyroscope Co. 
DRY KILNS 

Cutler Dry Kiln Co. 
Grand Rapids Veneer Works 
DYNAMOMETER 


Sprague Electric Works 


ENGINE PARTS 
Akimoff, N. W. 

Allegheny Forging Co. 
Burd High Compression Ring Co 
Dallet, Thos. H. Co. 
Doehler Die Casting Co. 
Erie Specialty Co. 

Fibre Finishing Co. 
Gifford, Leland Co. 

Gill, P, H., & Sons 
Hydraulic Pressed Steel Co, 
Levett, Walker M.., 

Park Drop Forge Co. 
Standard Parts Co. 
Taft-Pierce Mfg. Co. 

Tioga Steel & Iron Co. 
Williams, J. H., & Co 
Whitman & Barnes Mfg. Co. 
Wyman-Gordon Co. 


ENGINEERING 
Automotive Engineering Co. 
Ordnance Engineering Co. 


FABRICS 

Courtrai Mfg. Co. 
Kursheedt Mfg. Co 
Lamb, Finlay & Co. 
McBratney, Robt. & Co. 
Scott, Hutchison Co. 
Whitman, Clarence & Co. 
FIRE EXTINGUISHERS 
Fyr-Fyter Co., The 
Johns-Manville Co., H. W. 
Pyrene Mfg. Co. 


GAGES 

Crosby Steam Gage & Valve Co. 
Foxboro Co., The, Inc. 

United States Gage Co. 
GASKETS 

Fibre Finishing Co. 

GLUE 


BA- 


& Bros. 





Ferdinand, L. W., & Co. 

Baeder & Adamson. 

GOGGLES 

Strauss & Buegeleisen 

HANGARS 

American Bridge Co. 

Anchor Corrugating Constr. Co. 

Ashley Steel Bldg. Co. 

Howell, Field & Goddard, Inc. 

Keasby & Mattison 

Milliken Bros. 

Pruden, C. D. Co. 

Virginia Bridge & Iron Co, 

LIFE PRESERVERS 

Universal Safety Mattress Co, 

LUMBER 

Alcock Co., John L. 

American Balsa Corp. 

Chetham Lumber Co. 

Delatour, J. 

Dutton, A. C. Lbr. Corp. 

Ludlow, Israel 

Mengel. C. C., & Bros. Co. 

LUMINOUS COMPOUND 

Cold Light Mfg. Co. 

Kadium Dial Co. 

Radium Luminous Material Corp. 

MACHINERY, METAL WORK- 
ING 

Dalton Mfg. Corp. 

Warner & Swasey Co. 

MACHINERY, WOOD WORK- 
ING 

Defiance Machine Works 

Olney & Warrin 

MANIFOLDS 

Ajax Auto & Aero Sheet Metal Co. 

MAGNETOS 


Bosch Magneto Co. 
Berkshire Magneto Corp. 
Ericsson Mfg. Co. 

Remy Electric Co. 
Splitdorf Electrical Co. 


METALS 


Acieral Co. of America 
American Vanadium Co. 
Bethlehem Steel Co. 
Detroit Pressed Steel Co. 
Federal Pressed Steel Co 
Garland Ventilator Co. 


Gueder, Paeschke & Frey Co. 


Levett, Walker M. Co. 
So-Luminum Mfg. Co. 
MODEL AIRPLANES 

Ideal Aeroplane Supply Co. 
Wading River Mfg. Co. 
MOTORCYCLES 

Excelsior Motor Mfg, Supply Co. 
Harley-Davison Co. 

Hendee Mfg. Co. 

Henderson Motorcycle Co. 
OILS AND LUBRICANTS 


Baker Castor Oil Co. 
Graphite Lubricant Co. 
Gulf Refining Co. 
Sheppard Ideal Oll Co. 
Standard Oil Co. 
Swan & Finch 

Texas Co. 

Vacuum Oil Co. 


OIL PUMPS 
Wayne Oil Tank & Pump Co. 


ORDNANCE 


Driggs-Seabury Ordnance Corp. 
General Ordnance Co, 

Maxim Silencer Co. 

Savage Arms Co. 


PACKING 
Fibre Finishing Co. 


PHOTOGRAPHY 
Brock, Arthur, Jr. 
Herbert & Huesgen Co. 


PISTONS 
Levett, Walker M., Co. 


PONTOONS 


Niagara Boat Co. 
Palmer-Simpson Corp. 
Welen Marine Equipment Co. 


PROPELLERS 


American Propeller & Mfg. Co. 
Aviauto Mfg. Co. 

Buffalo Aeroplane Corp. 

Cc. M. O. Physical Laboratory 
Doyle, W. A. 

Excelsior Propeller Co 
Harriman Aircraft Motors Co. 
Lang Propeller Co 

Schweizer & West Mfg. Co. 
PYROMETERS 

Foxboro Co., The, Inc. 


Shore Instrument & Mfg. Co. 
Taylor Instrument Companies 


all companies listed below. Names of 


RADIATORS 

Ales Radiator Mfg. Corp, 
Ajax Auto & Aero Sheet M 
A-Z Co. tal Gy, 
Bush Mfg. Co. 

El Arco Radiators Co. 
English & Mersick Co. 
Livingston Radiator Co. 
Kome-Turney Radiator Co, 
RIVETS 

Stimpson, Edwin B. Co. 
SCLEROSCOPE 

Shore Instrument & Mfg. (x. 
SHOCK ABSORBERS 
Dural Rubber Corporation, 
Wood, J. W. Elastic Web Go, 
SPARK PLUGS 
Champion Ignition Co, 
Johns-Manville Co., H. W. 
Pyro Ignition Co. 

Rajah Auto Supply Co. 
Splitdorf Electrical Co. 
SPEED INDICATORS 
Foxboro Co., The, Ine. 
Johns-Manville Co., H. W. 
Stewart Warner Speedometer 


Corp. 
STABILIZERS 
Greene Aeronautical Co. 
Martin Arodynamic Stabilizer. 
Sperry Gyroscope Co. 
STARTERS 
Bijur Motor Lighting Co. 
Christensen, The, Engineering (‘ 
Dayton Engineering Laboratorie 
Co. 
Motor Compressor Co. 
Northeast Electric Co. 
Wagner-Hoyt Electric Co. 
TACHOMETERS 
Johns-Manville Co., H. W. 
Nelson Blower & Furnace Co, 
Queen-Gray Co. 
Stewart Warner Speedometer Corp 
Veeder Mfg. Co. 


TANKS 


Janney, Steinmetz & Co. 
TELEPHONES 

General Accoustic Co. (Aviaphone) 
Streator Electric Co. 
Telautograph Corp. 

Western Electric Co. 


THERMOMETERS 


Foxboro Co., The, Ine. 
Taylor Instrument Companies 
TIRES AND RUBRER 
Dural Rubber Corporation. 
Goodyear Tire & Rubber Co. 
Hodgman Rubber Co. 

United States Rubber Co. 
TOOLS 

Browne & Sharpe 

Hall-Scott Motor Car Ca. 


TRUCKS AND TRATLERS 
Federal Motor Truck Co. 
Four Wheel Drive Auto Co. 
Nash Motors Co. 

Packard Motor Car Co. 
Sechler & Co., The 

Service Motor Truck Co. 
White Co. 


TUBING 

Empire Art Metal Co. 

Frasse, Peter A.. & Co 

Pennsylvania Flexible 
Tubing Co. 


TURNBUCKLES 

Aero Mfg. & Accessories Co. 

Ajax Iron Works 

Cc. BE. Aeroplane Works 

Dillner-Meyer Mfg. Co. 

Erle Specialty Co. 

National Aeroplane Co. 

New York & Hagerstown Metal 
Stamping Co. 

Standard Screw Co. 


WHEELS 

Ackerman Wheel Co, 

Mott Wheel Works 

National Wire Wheel Works. 

Wire Wheel Corporation of 
America, 


WIRE 


American Steel and Wire Co 
Century Telephone Construction 


Metallic 


io, 
Electric Cable Co 
Roebling’s, John A., Sons 
Simplex Wire and Cable Co. 


WIRELESS 

American Radio & Research Corp 
American Wireless Tel. Co. 
Cutting & Washington. 
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COUT-PLANES carry observers 

who locate masked batteries 
and map the country behind the 
enemy lines. Upon their safe return 
and the speed made may depend the 
lives of thousands. 





RS 


And that safe return with speed is 
impossible without certainty of 
power production and transmission 
for the mounts driven by those 


tall observers’ pilots. 


The power of an airplane’s motor deter- 
mines its value; the continuity of that 
power, its dependability. 








me na es i Hess-Bright Ball Bearings will increase 
Two-Direction Thrust Hess-Bright power through cutting friction down, and 


Ball Bearing of the Type used on . See 
Airplane Propeller Shaft Application assure its continuity through the excellence 
of their manufacture. 
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HESS-BRIGHT’S CONRAD PATENTS Government orders largely specify Hess- 
ARE THOROUGHLY ADJUDICATED Brights. 





THE HESS-BRIGHT MANUFACTURING COMPANY 
7 2 PHILADELPHIA,’ PA. 
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